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PREFACE 


by 


Robert Weissman 
President 
The Dun & Bradstreet Corporation 


The world has entered an information age and information is fast becoming 
the critical resource upon which individuals, organizations and nations rely 
for their own development and their place in the sun. We who are privileged 
to be part of the information industry are directly involved in a revolution 
whose impact may well transcend the two great earlier socio-economic 
transformations, the agricultural revolution and the industrial revolution. 
Individuals and institutions will be profoundly affected and in more ways than 
we can now imagine. 


Managing these changes constructively is a daunting challenge. Those of 
us in the information industry have a special responsibility not only to our 
companies but to society as awhole. We are part of the revolutionary 
process. What we do or fail to do is going to make a difference. The key 
marketplace decisions that we make and the public policy framework which we 
can help to create, or allow to be created by our inaction, will determine the 
shape, structure and quality of life in the information age. 


Concerned as most of us are with the overall implications of the 
information revolution, the day-to-day responsibility of running our own 
companies does not leave us with much time. And time is needed to focus in 
depth on the long term direction of our industry and the public policy 
framework in which it can most effectively operate for the good of all. That 
fact prompted me in February of 1985, on behalf of Dun & Bradstreet, to 
encourage the Information Industry Association to undertake the task and to 
offer financial support. 


This report, The Information Millennium, is the first step in that 
undertaking. It describes the technologies, applications, social implications 
and public policy issues emerging from the nascent information age. But it is 
more than just a snapshot. The authors, Clement Bezold and Robert Olson, have 
also tried to look ahead and forecast where we might go in each of these 
areas. Since there is no single, clear pathway the future might take, the 
forecasts are combined into four alternative scenarios for the information 
industry and society in the year 2000. 


In its depth and breadth the report is a rich compendium of relevant 
facts, perceptive insights and possible directions relating to our industry 
and its role in the world. None of us is likely to agree with all the 
observations presented in the report. Yet, a careful reading will help all 
of us better understand our own industry and its pervasive role in the world. 
So viewed, the report should prove to be helpful background material in 
developing our own corporate long term strategic plans. At the same time it 
will provide more specific guidance to information industry leaders working 
through the IIA to develop national and even worldwide information policy in 
the decade ahead. 


As the alternative scenarios in the report indicate, there are some 
optimistic and some pessimistic possibilities ahead of us. The challenge is 
to crystallize our vision of the information millennium and to do what we can 
to try to bring about the kind of information society that we believe wil} 
most fully realize the incredible promise of the information revolution. 
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EXECUTIVE SUMMARY 


The year 2000 marks the beginning of the information millennium - an era 
in which information is the key strategic resource. There are many possible 
pathways that society and the information industry may take into the future. 
This report summarizes trends in technology, applications, social impacts, and 
public policy, and integrates this information into four scenarios or 
alternative futures. The report is a first step in the Information Industry 
Association's Project on the Future of the Information Business, aimed at 
ensuring that its member companies understand the threats and opportunities of 


the years ahead. 


Introduction 

Section 1 shows that changes now underway in information techno logy 
represent a jump in capabilities comparable to the development of writing and 
printing. These technologial changes are converging toward nearly universal 
information access, and are being paralleled by equally profound social 
changes. These enormous changes, happening simultaneously in a period of one 
or two lifetimes, are unprecedented in human experience. Our decisions and 
actions will determine whether these changes will be beneficial or harmful. 
In this environment foresight is essential. The information industry needs to 
lead change rather than follow it. This requires the creation of strategic 


Visions for individual companies and for the industry as a whole. 


Technological Capabilities in the Year 2000 
Section 2 concludes that today's phenomenal rate of progress in 
microelectronics and information technology will continue through the end of 


the century. 


Detailed forecasts are impossible, and surprises are inevitable, but it 
is possible to develop extrapolative forecasts for general technological 
capabilities likely by year 2000. Examples include 10-100 million components 
on an integrated circuit chip, contrasted to nearly 1 million today; 10-40 
MIPS microcomputers, compared to 1-3 MIPS today; parallel architectures; 3 
gigabytes storage on read-write-erase compact disks; extensive use of expert 
Systems; an end-to-end digital phone system; and effective speech recognition 
and synthesis. 

There are also many possibilities for breakthroughs that would provide 
even greater capabilities by the year 2000. Examples include wafer scale 
integration, increasing chip size by a factor of 10 to 100; neural networks 
that replicate the way neurons interact in the brain; optical transistors with 
Switching times thousands to millions of times faster than today's 
transistors; and new approaches such as frequency domain optical storage or 


electron beam (E-beam) storage that could put 50 gigabytes on a compact disk. 


Applications and Industry Changes 

Section 3 explores new applications for both business and residential 
markets. Despite dramatic technological progress, the information industry 
will become Jess technology-driven and more market-driven. 

Examples of new applications in the business/productive sector include: 
sophisticated simulations for worker training and decision support; expert 
systems for a wide variety of business settings; "hypertext," which 
summarizes huge bodies of knowledge in the most appropriate form for the user; 
language translation assistance; and Speech recognition/synthesis systems 
capable of automating much customer interaction. 

In the household/consumer sector, penetraion of electronic transactions 


and services will be aided by revenues from advertisers and vendors. The 
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state-of-the-art “smart house" of the year 2000 will have 30-40 computers 
contained within its "smart appliances," its enhanced telephone system, and 
its home information center. These technologies will be used for home 


management, health care, education, and shopping. 


The Information Industry 

Among information companies, traditional business boundaries will 
continue to blur as a series of "megatrends" shape the development of the 
information industry. The megatrends include the globalization of the 
information marketplace, industry integration, tougher competition, and the 
growing importance of marketing. As information technology becomes even 
better and cheaper it will also be more interoperable, and there will be 
fierce competition between storage and intelligence on the network vs. onsite. 
As technology and communication capacity decrease in cost, the strategic 
importance of the content of information will grow. 

These "megatrends" lead to our optimistic forecast, in which the 
information component in the business/productive sector will grow about twice 
as fast as the economy as a whole, because of continuing information sector 
contributions to productivity growth. In the household/consumer sector, 


information market growth roughly parallels growth in the economy as a whole. 


Societal Impacts Of The Information Revolution 

Section 4 shows that the information industry will make choices that play 
a major role in determining the kind of information society we create. The 
literature on social impacts of new information technologies contains many 
contradictory assertions. For example, will the information revolution give 
us: 1) more jobs or fewer jobs? 2) centralization or decentralization? 
3) humanization or dehumanization? A closer look at the issues of education 


and employment suggests an important lesson: what happens will depend more on 


the larger context of value choices and decisions by business and government 
than on any deterministic “technological impacts" on society. 

A second way to examine societal implications of the information 
revolution is to consider the forecasts of social theorists who focus on the 
“information society" in relation to other major changes. Some authors 
believe we are passing through a transition as great as the largest changes of 
the past, comparable to the invention of agriculture and the Industrial 
Revolution. These social theorists also warn of ways the information 
revolution and society could “go wrong," such as persistent poor performance 
of the economy, serious information technology malfunctions, or a shift toward 
a more authoritarian society where information technologieS are used for 
social control. These contrasting positive and negative images of the future 


form the basis of the scenarios in Section 6. 


Information Policy 

Information policy will be of critical importance in shaping the future 
of society and the information industry. Four key information policy issues 
are discussed in Section 5: privacy protections, the role of the government, 
intellectual property rights, and information literacy. These issues will 
affect the health of the economy and the protection of our freedoms. While 
these are public policy issues, the private sector will play a major role in 
defining and resolving them. 

Privacy is the issue with the greatest potential to take the information 
revolution in dangerous directions. Emerging developments in computer ized 
record systems, networks, computer matching and profiling, and electronic 
surveillance create new technical potentials for abuses of privacy. Despite 
developments in Federal and state laws in the 1970's and 1980's, no integrated 


set of laws exists to protect individual privacy. 
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The role of government as a competitive provider of information in the 
marketplace may grow as agencies search for cost recovery options. AS new 
technology blurs the line between producing information and adding sufficient 
value for that information to be usable, government agencies could compete 
more easily with private value-added firms. The role of government in goa l- 
setting and foresight needs to increase. Given a shared positive vision of 
the information society, the overall role of government in the information 
marketp lace could decrease with a_ strategy of “low government 
intervention/high coherence of policy." 

Intellectual Property Rights can be protected through a variety of 
legislative and judicial options, and through other safeguards such as unfair 
competition standards. Other major options, favored by a majority of the 
public, rely on marketplace approaches. These include developing codes, 
standards, and technological fixes (eg. electronic protections in software or 
data files). "Pay-per-use" systems based on optical storage could ensure that 
authors and publishers are rewarded and provide public access to vast 
information sources. 

Information literacy is a critical factor for the success of the 
information revolution. The key issue facing our society is a creativity gap; 
tremendous information resources now exist to stimulate creativity and social 
problem-solving, but the average person knows little about them. Some foresee 
the possibility the emerging information technologies will create a "new 
literacy" that could alter our patterns of thought as profoundly as the shift 
from oral cultures to the literacy of writing. The information literacy issue 
also has an equity component, but any additional “information gap" involving 
new technologies will be a minor problem compared with the ten million adults 


who today lack the information skills of a competent 4th grade student. 


By the year 2000 there will be a host of other issues, and several 
of these issues will require the information industry to extend its efforts to 


develop its own foresight. 


Alternative Futures For The Information Industry 

Section 6 presents four alternative futures for society and the 
information industry. Their purpose is to describe a range that bounds the 
major possibilities for the next fifteen years. 

The High-Tech Information Society is driven by a booming economy, 
traditional American achievement values, and advanced information technologies 
which are rapidly incorporated into new products. This allows the information 
industry to grow at twice the rate of the GNP, rising to about 2% of sales 
across industries. Applications include full office automation, sophisticated 
simulations for training and decision support, and speech recognition and 
synthesis used for routine customer interaction. "AI agents" and "hypertext" 
devices automatically access and format information into its most appropriate 
form for the user. Privacy proves not to be a major problem. The role of 
government declines, particularly as a competitor in the marketplace. Basic 
information literacy is high. Copyright issues are resolved primarily in the 
marketplace, with little additional legislation or regulation. 

The Creative Society also assumes rapid technological progress and a 
dynamic economy. In this scenario, however, the information revolution 
combines with a profound change in values: more expressive, socially 
concerned values lead to a recognition that human creativity is the heart of 
the information revolution. Enhanced productivity is sought not only for 
financial success but increasingly for the personal growth and social 
advancement it can make possible. A strong emphasis on basic research 


provides breakthroughs in neural networks, parallelism, and know ledge 
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representation. Privacy is protected diligently by the industry and by 
government. Government intervenes less in the information marketplace, while 
its policies become more coherent and far-sighted. Business applications 
include those in the "High Tech" future. Home information use grows even 
faster than GNP. Public libraries flourish as they foster new CD-ROM based 
pay-per-use approaches that adequately compensate authors and publishers and 
make massive amounts of information widely available. 

The Things Bog Down scenario assumes slow technological progress 
exacerbated by AI failures in business and the military, weak consumer demand, 
and unresolved domestic and global problems (e.g., increased chronic 
unemployment, precipitous debt defaults). Even in this scenario there are 
Still major technological advances. Privacy problems worsen. Hard times lead 
government agencies to raise money through information sales. Copyright 
enforcement becomes more difficult. Information gaps between rich and poor do 
not create poverty, but they amplify existing inequalities. 

1984 and Beyond is a pessimistic scenario. Economic hard times combine 
with an AIDS epidemic and terrorist incidents to lead the public to accept 
much greater discipline and surveillance. Increasing digitization of the 
exchanges of daily life facilitates government imposed social controls. 
Technological progress slows in the late 1980's but rebounds as the more 
disciplined economy grows through the remainder of the 1990's. Business 
applications of information technologies are extensive. Public indifference 
to many small privacy intrusions in the late 1980's and the growing terrorist 
threat allow surveillance on a large scale to be put in place. At that point 
privacy becomes a non-issue. As the government puts it, "those who do nothing 


wrong have nothing to hide." The government simultaneously stimulates and 


subtly censors the information industry. New copyright concepts give the 
government more control. A "freedom fighter" underground of computer hackers 


emerges. 


Alternative images of the future provide a powerful tool for coping with 
the future's inherent uncertainty. Thinking in terms of a range of scenarios 
can help identify uncertainties and clarify unexamined assumptions about "what 
will be." It can stimulate your imagination to create new options for 
decision and action. It can help you make more conscious choices about what 
you want the future to be like. Alternative futures can help you explore 
adaptive, robust business strategies that work across a wide range of future 
conditions. They can be used to formulate a strategic vision and can provide a 
common language for communicating that vision throughout a company. 

We hope that these images will stimulate you to think more systematically 
about the quality of the future that you want to help create. 
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1. INTRODUCTION 


THE IIA PROJECT ON THE INFORMATION BUSINESS OF THE FUTURE 

This report, The Information Millennium: Alternative Futures, is the 
first product of a project on "The Information Business of the Future: A 
Strategic Planning Process" developed by the Information Industry Association 
in cooperation with the Institute for Alternative Futures. The report is a 
response to Robert Weissman's challenge to the information industry to ensure 
that the information revolution proves a “boon, not a bane" to mankind. The 
project is intended to clarify the nature of the information revolution, the 
different pathways it might take, and the role the information industry can 
play in steering it wisely. The Project seeks to identify key trends shaping 
the information arena in the areas of technology, applications, social impacts 
and public policy; to provide members of the information industry with a 
common set of scenarios for strategic planning; to encourage and sustain a 
dialogue within the industry and among key experts and public policy 
officials; and to provide a long-range focus for IIA conferences and 


publications. 


THE INFORMATION MILLENNIUM 

Terms like the "information revolution" and the "information society" are 
often used loosely, but there is a reality behind them; a technical, economic 
and social reality. 

The information revolution is a technical reality. Driven largely by 
developments in microelectronics, information technology is advancing at a 
rate unprecedented in the history of technology. As Figure 1-1 indicates, 
advances in microelectronics are taking less time to go from discovery to 
application than any other area of technological development. Our analysis of 


emerging technological capabilities in Section 2 below indicates that the rate 


1-1 


of technological improvement experienced since 1970 will continue through the 
year 2000. Wireless communication, wire communication, and optical fiber are 
all being interconnected into a vast globally-integrated grid capable of 
carrying data, text, pictures and video as well as voice communication. 
Computers are rapidly becoming more powerful, faster, smaller, cheaper, and 
easier to use, and we are moving into computer applications that can 
reasonably be said to have “artificial intelligence." Computer technology and 
communication technology are themselves merging into a new technology of 
"telematics" or "intelligent networks." In terms of technology, we are still 
at the beginning, not the end, of the information revolution. 

The information revolution is also an economic reality. As we show in 
Section 3, there are many different definitions of the information industry 
valid for different purposes: a $1.6 billion provider of data, largely 
electronic; a $2.3 billion “electronic publishing industry;" a $15 billion 
"information vending industry;" an $11 billion "media industry." In the 
broadest sense, the information sector of our economy was recently estimated 
to constitute 34 percent of the gross national product (GNP) and 41 percent of 


the nation's labor force in 1980 (1). 
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Figure 1-1: The Speed of Technological change: Intervals Between Discovery 
And Applications In Physical Sciences 


Photography (112 years) 
Telephone (56 years) 


Electric motor (65 years) 
Radio (35 years) E=: 
Vacuum tube (33 years) 


X-ray tube (18 years) 


Radar (15 years) 
Television (12 years) 


Nuclear reactor (10 years) 
Atomic bomb (6 years) 
Transistor (3 years) 3 
Solar battery (2 years) B 


Stereospecific rubbers and plastics (3 years) 3] 


Advances in microelectronics (every 1.5 years) 
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Source: John McHale, World Facts And Trends, New York:Collier Books, 1972, 
p. 3. as cited in Magda Cordell McHale, Facts And Trends: The 
Changing Information Environment: An Information Chart Book, Center 
For Integrative Studies, SAED, State University of New York at 
Buffalo, used with permission. 


Many thoughtful observers believe that we are passing through a historic 
economic transition from an economy based primarily on "mass" (physical 
resources, especially energy) to an economy based primarily on information. 
As Paul Hawken puts it in The Next Economy, we are learning to “make the 
economy more informative by developing methods of production and patterns of 


consumption that use less energy and capital resources and more knowledge.... 
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The ratio between mass and information is changing and it must continue to 
change. Our prosperity depends on it" (2). 

The information revolution is also a social reality. Section 3 
illustrates how information is influencing the opportunities and constraints 
in finance, government, work, learning, health, crime and justice, the waging 
of war and the struggle for peace, and many other aspects of our lives. The 
impacts of information grow exponentially as information permeates every other 
aspect of society. 

We believe that changes now underway in information technology and the 
role of information in society represent an evolutionary jump in capabilities 
comparable to the largest similar changes in the past (see Table 1-1). The 
development of speech in human evolution produced the distinctly human form of 
intelligence and created culture. The invention of writing, a breakthrough in 
information transmission and storage, made possible a stage of logical 
thinking and social organization beyond what could be achieved in oral 
cultures. It also made written history possible, beginning a pattern of 
cumulative learning across the ages that was probably irreversible. Printing 
dramatically accelerated the spread and interaction of ideas, contributing to 
the Protestant Reformation, the Renaissance, the rise of science, and the 
emergence of democratic self-government. 


Table 1-1: Information Jumps 


Speech 


Writing 


Printing 


Wire, Wireless 


Computer 
- Universal Information Access 


Source: Institute for Alternative Futures 
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It ultimately allowed the creation of comp lex modern social structures such as 
private corporations and public bureaucracies. Wire and wireless 
communications made effective economic and political organization possible on 
a continental scale. Now communications satellites and trans-oceanic fiber 
optic cables are linking the entire planet far more effectively than ever 
before. And the computer has produced a greater jump in computational and 
information processing capabilities than anything since the early development 
of logic and mathematics. 

Our view is that if we can avoid pitfalls, like the misuse of information 
technology for social control, then current developments have the potential 
to converge toward what might be called universal information access. It 
would mean that anyone, anywhere, could instantaneously talk, write, 
conference, and send visual information to anyone else. It would give us all 
access to information resources equivalent to the collections of the world's 
great libraries, and give us tools to radically simplify the task of finding 
the needles we are looking for in this vast haystack of information. It would 
ultimately allow us to relate to information more interactively, think more 
holistically, express ourselves in multiple media, and cooperate effectively 
with people who share our interests wherever in the world they may live. 

Two decades ago the futurist John Platt-wrote that "If all our know ledge 
can be brought together in a familiar System within everyone's reach, the 
increase jin the intelligence and effectiveness of our behavior should be 
astonishing" (3). This is the promise of universal information access, and 
why we believe its potential emergence is comparable with other great 
“information jumps" of the past. This jump could be a defining characteristic 


of the century ahead and, indeed, of the next millennium: the Information 


Millennium. 


OTHER MAJOR SOCIETAL CHANGES 

The information revolution is part of an even larger process of 
technological change and social transformation. Consider, for example, some 
of the other technical jumps that have occurred since the beginning of World 
War II. Molecular biology and recombinant DNA methods may prove as large a 
jump as the domestication and breeding of plants and animals in terms of 
jmpacts on biological evolution. The jump we are beginning to take to high 
energy efficiency and to one or more of the "eternal" sources of energy - 
renewables, fusion, fission breeders - is as significant as the jump to fossil 
fuels. Arthur C. Clarke argues that the first steps into space taken over the 
past generation will eventually be viewed as one of the great evolutionary 
developments in history, comparable to life coming out of the ocean and 
gaining a foothold on the land (4). Automation will eventually provide a 
productive capacity far beyond all pre-World War II tools. Nuclear weapons 
are arguably the largest jump in destructive power since the invention of 
tools and weapons made human beings the dominant species on the planet. 
Improvements in medical technology have lengthened lifespans and brought the 
end into sight for many of the great killers of human history such as malaria, 
tuberculosis, and polio. 

These are virtually unprecedented changes, changes by orders of 
magnitude. Futurist John Platt estimates that during the past century 
communication speed has increased by a factor of 0, transportation by 10, 
energy use by 10 , disease control by roughly 0. and the destructive power 
of weapons by 0 (5). 

Our society is also going through enormous social changes. Changes in 
women's roles and related changes in men's roles, family size, family 


structure, patterns of childraising, and attitudes toward sexuality are the 
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largest cultural shifts in these areas since the beginning of the Christian 
era. We have begun to understand that we are not outside of nature but part 
of a seamless ecological web of life. Deep attitude shifts are underway 
regarding a growing desire for meaningful work. Racial and_ ethnic 
discrimination are being delegitimated. Pressures for participation are 
occurring in every institution, including the modern corporation. And we are 
beginning to appreciate the magnitude of the many challenges that confront 
us, the "world problematique" or problem of interrelated problems: the arms 
race, population growth, food, development, ecology, climate, energy and 
resources, employment, and much more. 

So many large changes, both technological and social, happening 
simultaneously in a time period of one or two lifetimes, may well be 
unprecedented in human experience. Kenneth Boulding has observed that "the 
world today... is as different from the world in which I was born as. that 
world was from Julius Ceasar's. I was born in the middle of human history, to 
date, roughly. Almost as much has happened since I was born as_ happened 
before" (6). Section 4 explores the ideas of social theorists who feel that 
these changes constitute a transformation of civilization. 

While the information revolution is part of a larger pattern of change, 
jit is a pivotal part. The next stage of technical and social evolution cannot 
be achieved without the information revolution. Other technical jumps, from 
spaceflight to mapping the human genome, depend on computers and other 
developments in information technology. Television, xerography, the telephone 
and other information technologies have played a crucial role in generating 
high-speed surges of social change of the kind that occurred with the civil 
rights movement, the ecology movement, the opposition to the war in Vietnam, 
and the growth of conservativism. Secretary of State George Shultz, in a 


recent speech on "The Shape, Scope, and Consequences of the Age of 
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Information," said that the Strategic Defense Initiative (SDI) "can well be 
described, in fact, as a gigantic information processing system" (7). Whether 
you find this statement exciting or depressing, it makes a point: information 
and information technologies are opening new possibilities for virtually every 


other area of change. 


THINKING ABOUT THE FUTURE 

The extraordinary scale and speed of change in our society has important 
jmplications for strategic planning and for anyone trying to think about the 
future. 
1) Foresight Is Essential. The faster change is occurring, the more essential 
it is to look ahead at where you might end up. The explosive rate of change 
in the information industry, far surpassing rates of change in most of the 
economy, means that participants in the information industry must be 
particularly concerned with thinking more consciously and systematically about 
the longer-term future as well as the immediate future. No one is immune from 
the need to demonstrate good period-to-period performance, but optimum long 
term performance requires a long-term perspective. Taking greater 
responsibility for the social impacts of the information revolution also 


requires looking beyond the next few years and into the 21st Century. 


2) There Is No Single, Certain Future. So many large changes, happening so 
quickly, and all interacting with each other, mean that predictions cannot be 
made as confidently as in the past. While we all must make "best guess" 
assumptions about the most likely future, these assumptions are at best 


uncertain. 
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3) Monitor Key Trends. However, the future is not totally unknowable. It is 
possible to systematically monitor trends and emerging developments in 
technology, industry and society. Monitoring trends allows management to 
understand the leading edge of change and develop better means for rapid 
adaptation to change. However, trends in technology, industry and society are 


often ambiguous or point in conflicting directions. 


4) Think In Terms Of Plausible “Alternative Futures." One powerful approach 
for coping with the future's inherent ambiguity and uncertainty is to think in 
terms of a small number of “alternative futures" that envelop or bound a 
broad range of possible future conditions. Thinking through several scenarios 
or “alternative futures" can help executives identify uncertainties and 
clarify unexamined assumptions about “what might be." Scenarios can stimulate 
the imagination and generate creative options. Scenarios allow decision- 
makers to explore robust and adaptive strategies that can work across a wide 
range of future conditions. They can be used to formulate a strategic vision 
and can provide a common language for communicating that vision throughout a 
company. “Figure 1-2 illustrates the capacity of scenarios to allow decision- 
makers to envision a broader range of plausible future conditions (the 
triangle) than a single scenario provides. We develop this approach in 
Section 6 where we set out four plausible alternative futures for society and 


the information industry. 
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Figure 1-2: Focus on Plausible Futures 
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Source: Institute for Alternative Futures, Copyright IAF used with 
permission. 

Scenarios also allow the parallel consideration of several topics 

simulataneously. For example, Figure 1-3 illustrates the scenario matrix for 

this report: four scenarios within which technology applications, society and 


policy vary. 
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Figure 1-3: Alternative Futures for the Information Industry 
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Source: Institute for Alternative Futures. 


5) Shape The Future: A Strategic Vision Of The Preferred Future. Given a set 
of plausible scenarios, it is essential to ask what is the preferred future. 
Within the range of what is plausible, what js the best that can be achieved 
for our personal lives, our organizations, our industry, and our society. It 


is in this sense that computer pioneer Alan Kay counsels: 
"The best way to predict the future is to invent it." (8) 


The preferred future represents our Strategic vision - an inspiring 
Statement of what can be accomplished. As Figure 1-4 indicates, creating a 
strategic vision for an organization involves more than just setting a goal. 
A powerful strategic vision grows out of the threats and opportunities and 
critical success factors inherent in the macro scenarios or plausible futures. 
Strategic vision also incorporates a clear sense of a company's strengths and 


weaknesses, including its competitive position. The strategic direction for 
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an organization is based on an assessment of the threats and opportunities 
posed by the external environment, and the strengths and weakness of its own 


organization. 


Figure 1-4: Strategic Vision 
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Source: Institute for Alternative Futures, copyright IAF used with 
permission. 


This report, The Information Millennium provides macro scenarios that can 
assist readers to develop a strategic vision that involves individuals, their 
companies, the information industry and society. Another way of describing 
this is to think in terms of the concept of a "Me Tree" which Charles Tower of 
Dun and Bradstreet suggested as we were preparing this report. 

The Me Tree begins with the individual: one's own capabilities, values, 
goals, and beliefs about what is needed to create a better society. It 
extends outward to a view of one's company's capabilities and goals, and 
extends further to a view of how one's industry can best contribute to 
progress in the nation and the world. Tower suggests that when all these 


levels are aligned -- when personal goals are being fulfilled through pursuing 
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enlightened company goals, and when the information industry as a whole has 
more conscious goals which address the key needs of our nation and the world 
-- then the power to "invent the future" is maximized. 

Integrative "big picture" thinking of this kind obviously cannot be done 
on a day-to-day, decision-by-decision basis. It is possible, however, to set 
aside periods of time to look at the big picture and develop a strategic 
vision for guiding day-to-day decision-making. The message of this report is 
that a broader strategic framework for decision-making will in the Jong run 
produce better products, more profitable companies, anda better society. 
Appendix 1 contains exercises that allow readers to use the "me tree" concept 
and the contents of this report to develop their strategic vision. 

This insight about the importance of strategic vision, and the importance 
of the alignment of vision, is perhaps the central insight of current 
management theory. It is expressed clearly and forcefully in the recent book 


Leaders: Strategies For Taking Charge by Warren Bennis and Burt Nanus, 
futurists and business school professors at the University of Southern 


California: 


"Vision animates, inspirits, transforms purpose into 
action.... When the organization has a clear sense of 
its purpose, direction, and desired future state and 
when this image is widely shared, individuals are able 
to find their own roles both in the organization and in 
the larger society of which they are a part. This 
empowers individuals and confers status upon them 
because they can see themselves as part of a worthwhile 
enterprise. They gain a sense of importance, as they 
are transformed from robots blindly following 
instructions to human beings engaged in a creative and 
purposeful venture. When individuals feel they can 
make a difference and that they can improve the society 
in which they are living through their participation in 
an organization, then it is much more likely that they 
will bring vigor and enthusiasm to their tasks and that 
the results of their work will be mutually reinforcing. 
Under these conditions, the human energies of the 
organization are aligned toward a common end, and a 
major precondition for success has been satisfied" (9). 
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Our vision, in creating this report, is to stimulate you to more 
consciously formulate your own vision -- for yourself, your company, the 
information industry, and society, so that the information revolution can 


truly prove to be a "boon, not a bane" for mankind. 
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2. TECHNOLOGICAL CAPABILITIES IN THE YEAR 2000 


INTRODUCTION 

Imagine what cars would be like if for the past twenty years their 
performance increased by 20 to 50 percent per year and their size and price 
for a given level of performance declined at the same rate or even faster. As 
Norman Augustine, President of Martin Marietta Corporation, puts it, “There 
would be 2-cent cars measuring a quarter inch on a side, and no park ing 
problems" (1). This is what has been happening with computer processing 
power, storage and other key areas of information and communication 
technology. There is nothing else in today's economy that compares with this 
phenomenal rate of technological progress. Our analysis indicates that this 
rate of advancement will continue at least through the end of the century. 

This section explores future progress in information technology, 
foreseeable limitations that may come into play, and potential breakthroughs. 
All estimates focus on the year 2000. That millennial date is only fourteen 
years away, but in the fast-paced evolution of information techno logy, 
fourteen years is a very long time. Detailed forecasts are impossible, and 
surprises are inevitable. It is possible, however, to forecast general 
technological capabilities. This section constructs a rough sketch of the 
general technological capabilities that seem likely by the year 2000. The 
next section examines applications that advancing technologies can make 
possible. 

In the following discussion of the future of information technology, we 
focus on "“Extrapolative Projections" and examples of "Potential 
Breakthroughs." Extrapolative projections, or "No-Brainer" projections, 


identify developments that seem quite likely -- likely enough that we would be 
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surprised if they did not occur by the year 2000. Potential breakthroughs 
refer to developments that are possible but less likely. Extrapo lative 
projections and examples of potential breakthroughs are set out in the 
following areas: microelectronics, computing technology, software, storage, 
artificial intelligence, teleconmunications, input and output devices and 


systems integration. 


MICROELECTRONICS 
Extrapolative Projections 

The single most important force in the evolution of information 
technology today is progress in squeezing ever more components on tiny 
integrated circuit chips (2). The number of transistors and other components 
that can be packed on a single chip doubled annually between 1972 and 1981 
(11,000 in 1972 and 600,000 in 1981). Today, we can pack nearly a million 
components on a chip about 1 square centimeter in size, and packing density is 
still increasing by a factor of 100 per decade. Present growth rates wou ld 
reach at least 5 million components per chip by 1990 and between 10 and 100 


million by the year 2000 (see Figure 2-1). 
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Figure 2-1: Changes in Component Density for Silicon Production, 1960 to 2000 
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Source: 1960 to 1990 estimate from AT&T Bell Laboratories as cited by John 
S. Mayo, "The Evolution of Information Technologies", in 
Information Technologies and Social Transformation, Bruce R. Guile, 
Ed., National Academy Press: Washington,D.C. 1985, pp.11. Copyright 
AT&T Bell Laboratories, used with permission. Extrapolation from 
1990 to 2000 by IAF based on Dataquest forecast. 

Ultimate limits of the technology as we know it today may occur in the 
region of 100 million components per chip. Ultimate limits are determined by 
how small the line widths that define a working transistor can be made and by 
how large a single chip can be made. The estimate of a limit near 100 million 
components per chip assumes the smallest feasible line widths at 0.1. microns 
(the new Intel 80386 is a 1.5-micron chip and 1.0 micron prototypes are being 
produced) and the largest practical chip size at about 1,000 square 
millimeters (3). 

Increasing packing density and decreasing circuit feature size have 
produced dramatic increases in the speed of integrated circuits. Circuit 
Speed, the time it takes for a circuit to go from on to off or vice versa, 


crossed the millionth of a second threshold somewhat over 20 years ago, and 


crossed the billionth of a second threshold by 1977. By 2000, switching speed 
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is likely to be converging on practical limits in the region of 1 to 10 


trillionths of a second (Figure 2-2). 


Figure 2-2: Trends in Device Speed - Stage Delay per Gate Circuit 
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Source: Arthur D. Little, Inc., estimates as cited in Information Techno logy 
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As density and speed have improved, costs per function have dropped 
dramatically. Over the past 20 years, the cost of manufacturing integrated 
circuits has decreased by a factor of 1,000 and costs are still falling 
rapidly. Figure 2-3 projects the median prices of microprocessors currently 


jin use. 
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Figure 2-3: Median Microprocessor Price v. Time (1,000 unit purchase) 
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Source: Arthur D. Little, Inc., estimates as cited in Information Technology 
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Office of Technology Assessment, OTA-CIT-268, February 1985, pp. 

325. 
In sum, it should be possible to put the circuit complexity of today's 
large mainframe computers into a single chip computer the size of a book -- or 


perhaps a credit card -- by the year 2000. 


Examples of Potential Breakthroughs in Microelectronics 

Neural Networks: A new approach to integrated circuit design, and to 
computer architecture in general, is based on circuits that partially 
replicate the way neurons act and interact in the neural networks of the 
brain. There are ardent proponents of this new approach, sometimes called 
“connectionists," and also ardent critics, who believe neural network research 


is a passing fad. While the prospects for neural networks are still] unclear, 
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they could prove to be extremely important - perhaps the most revolutionary 
information technology development in the remainder of the 20th century. 
Waning interest in the concept of "biological computation" was suddenly 
revived with a vengence in 1982 when John J. Hopfield, a biochemist with 
Caltech and Bell Labs, suggested a new, elegant mathematical model for 
computing with neural circuits. In 1986, researchers at Bell Labs built the 
first protoype “neuronic" circuit chip with 22 "neurons" and 484 "synapses" 
or connections, and the system worked exactly as Hopfield's simulations had 
predicted. Hopfield's model suggests that even simple neural networks have an 
unexpectedly powerful capacity for solving optimization problems -- problems 
of the kind that come up in pattern recognition, motor control, and behav ioral 
choice where goals are pursued in the presence of conf licting constraints. 
Success in neural network research could lead to significant progress in 
computerized “hand-eye coordination" for robotics, optical character 
recognition, and speech recognition and synthesis. Robert Hecht-Nielsen at 
TRW Inc.'s Rancho Carmel Artificial Intelligence Center believes that by the 
mid-1990's most computers will be half-serial and half-neural. Major 
breakthroughs in neural networks might provide a new foundation for the 
development of artificial intelligence. Already, simple simulations of neural 
networks display capabilities for learning and self-programming in areas like 


pronunciation and three dimensional vision (4). 


Smaller Line Widths: X-ray lithography will produce a new generation of chips 
with smaller line widths to be introduced in the early 1990's. But further 
developments are possible by the year 2000. Electron beam lithography and ion 
implantation may succeed in reducing line widths to near 0.01 microns, 
increasing the number of components per chip by a factor of 10 over the 


extrapolative projection. The shrinking of line widths will encounter 
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ultimate limits related to quantum mechanical effects that disrupt the flow of 


electrons in circuits. 


3-D Chips: lon-beam technology might allow the development of 3-D circuits 
which stack chips into three dimensional structures. Many problems need to be 
solved to make 3-D chips possible, in particular the problem of connecting 


elements buried within layers of semiconductor material. 


Wafer-Scale Integration: |The number of components per chip could be expanded 
by enlarging the chip itself, which requires progress in the development of 
pure semiconductor materials and defect-free circuits. Efforts underway today 


might succeed in increasing chip size by a factor of 10 to 100. 


New and Compound Materials: Integrated circuits based on gallium arsenide 
(GaAs) have significant advantages over silicon devices, including higher 
speed, lower-power consumption, radiation resistance, and compatibility with 
lightwave technology. New designs that deposit gallium arsenide on a silicon 
base may be stronger and cheaper than chips made wholly of gallium arsenide. 
New chips made of molybdenum and many other compound semiconductor materials 


are also possible. 


Optoelectronics: Combined electronic and photonic circuits could make 
possible optical computers capable of speeds in the range of trillions of 
operations per second. The increased use of optic fiber for transmission 
"pipes" makes optical processing especially attractive. However, major 
theoretical as well as practical advances will be needed to make 


optoelectronic devices competitive in size and cost with electronic devices. 


Allj-Optical Transistors: Recent progress in optical switching technology 


suggests the possibility of creating optical transistors with switching times 
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as fast as 1 femtosecond, or 1 quadrillionth of a second. Optical circuits 
may never be as small as electronic circuits, but their speed could make them 
more powerful. Because light beams do not short-circuit when they cross, 
optical technology would make it easier to engineer massively parallel 


architectures (5). 


Josephson Junctions: Integrated circuits made from superconducting Josephson 
junctions could switch and store electronic signals with unparalleled speed 
and very little power. The operation of Josephson junction technology 
requires expensive, super cold environments. Problems of cost, packaging, 
manufacturing, and reliability have slowed research and development, and major 


companies have backed away from the technology in recent years. 


Molecular Electronics: Molecular electronics is the use of man made molecu les 
to replace conventional transistors, logic gates, capacitors, resistors and 
the other units that make up today's integrated circuit chip. The theoretical 
capabilities of molecular-scale circuitry are staggering. A 1 - Billion Byte 
molecular memory computer could be put in a box a micron wide. Molecular 
scale computers might be implanted in the human body, interfaced with nerve 
cells, and used to actuate prosthetic limbs, increase memory, enhance 

vision, hearing and other senses, and speed up human response time to stimuli 
(6). While this technology is unlikely to unfold by the year 2000, it is a 
"wild card" that, if and when it appears, would revolutionize every area of 


technology and human life. 


COMPUTER PROCESSING POWER 
Extrapolative Projection 
Figure 2-4 projects computer processing power expressed in millions of 


instructions per second or MIPS. The most dramatic aspect of the projection 
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is the power of single chip microcomputers, which has been doubling every year 
for over a decade. Extrapolation of this trend to the year 2000 suggests that 
the distinction between micro, mini, and mainframe computers almost 
disappears. By 2000, small micros are likely to be at least as powerful as 
today's large, general-purpose mainframes. Machines based on parallel 


processing will be the most powerful computers at the end of the century. 
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Figure 2-4: Trends in Computer Processing Power, 1970 to 2000. 


MIPS 


1970 1980 1990 2000 


Source: 1970 to 1990 estimate from AT&T Bell Laboratories as cited by John 


S. Mayo, "The Evolution of Information Technologies", in Information 


Technologies and Social Transformation, Bruce R. Guile, Ed., 
National Academy Press: Washington,D.C. 1985, pp.13; Copyright 
AT&T Bell Laboratories, used with permission; 1990 - 2000 IAF 
extrapolation based on Dataquest forecast. 


Figure 2-5 extrapolates the cost of computing power, which has been 
declining by 20 percent per year for mainframes and 50 percent per year for 
microcomputers. It suggests that as microcomputer power increases to 
mainframe level, the cost of micros will probably decline or at most remain 
fairly constant; cost/power will decline spectacularly. The extrapolation 
also suggests that we will be increasingly surrounded by inexpensive, high- 
level computer power distributed into our factories, offices, homes, 
automobiles, appliances, toys, and virtually anywhere it adds to product 


function (7). 
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Figure 2-5: Trends in Cost of Processing Power 
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Near the year 2000, the power of single-chip computers will increase to 
10 MIPS or more (8). Single processor computers look like they will reach 
their limits in the 10 to 40 MIPS range. (By comparison, today's 3M 
workstation is a 1 MIPS computer and the next generation of PC workstations 
available by 1988 will be 3 MIPS machines.) For most applications in 
appliances, tools, automobiles, and the like, 10 to 40 MIPS computer chips 
should be more than sufficient. This level of power will also support the 
emergence of high resolution visual and graphic displays, intelligent or 
"friendly" software to make operation much simpler, and many aspects of 
artificial intelligence "knowledge processing." 

This 10 to 40 MIPS limit on chip processing power is not a limit on the 
power of computers. Figures 2-4 and 2-5 also project the development of 
computers with parallel processing architectures. Already, the Thinking 


Machine Corporation's Connection Machine can execute between one and seven 


billion intructions per second in certain simple operations on large amounts 
of data (although MIPS or BIPS may not be an appropriate measure for the power 
of parallel computers). Since the early 1950's, nearly all computers have 
been designed around one basic architecture, which was originally developed by 
the mathematician John von Neumann. In this “serial" architecture, 
instructions and data are stored in memory and everything is processed, one by 
one in sequential fashion, through a single adder/subtractor. Now, new 
parallel processing architectures using multiple processors and distributed 
memory systems are being developed for use in massive calculating tasks, such 
as weather forecasting and modeling aerodynamic flows around three-dimens ional 
objects where the traditional von Neumann architecture is already becoming a 
bottleneck to computational speed. Unconventional integrated circuit 
architectures are also being developed for custom applications such as image 
and graphics processors and symbolic processors for the manipulation of 
nonnumerical information. Parallelism is likely to be expensive because of 
the high cost of interconnecting chips and programming them to function as a 


single computer. 


Examples of Potential Breakthroughs in Computer Processing Power 

Integrated Circuit Breakthroughs: Any of the breakthroughs in 
microelectronics discussed above could make it possible to create more 
powerful single-chip computers. For example, wafer-scale integration might 


make it possible to design 100 to 400 MIPS chips. 


Cheap Chip Interconnection: The expense and difficulty of interconnecting 
integrated circuit chips to operate as a single computer is what drives 
today's efforts to pack ever more components on a single monolithic chip. The 
invention of a cheap, reliable method of chip interconnection would open the 


way for enormous jumps in computer power and radically new computer 
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architectures. 


New Computer Architectures: We are now seeing structures of parallelism that 
range from 10 to over 65,000 processors in the Thinking Machine Corporation's 
“Connection Machine." These systems represent the first explorations into a 
vast new territory of potential computer architectures. This territory could 
be radically expanded by other breakthroughs in neural networks and cheap chip 


interconnection or software design. 


New Software Architectures: Software is the key constraint in the development 
of computers with non-von Neumann architectures. To take advantage of new 
computer architectures, we need to change our way of thinking about how 
computing gets done and learn to write programs in new ways. By the early 


1990's, we will begin to learn how to do this. 


Understanding of Parallelism: Developing the full potential of new hardware 
and distributed-software architectures requires breakthroughs in the 
understanding of parallelism. Success in neural network research could be 


critical for a full understanding of parallelism. 


SOFTWARE 
Extrapolative Projections 

Software is the bottleneck of information technology today. As hardware 
and computing power become cheaper, the cost of software becomes a higher and 


higher proportion of the cost of new information systems (see Figure 2-6). 
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Figure 2-6: The Relative Costs of Software and Hardware 


Hardware 
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Steve Olson, Pathways of Choice, Mosaic, July/August 1983, as cited 
in Information Technology R&D: Critical Trends and Issues, 
Washington, D.C.: U.S. Congress, Office of Technology Assessment, 
OTA-CIT-268, February 1985, pp. 332. 


Unfortunately, improvements in programming productivity are coming very 


Slowly. 


Figure 2-7 contrasts the slow productivity growth for producing 


software with the rapid productivity growth for designing integrated circuit 


chips. 
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Figure 2-7: Hardware and Software Productivity, 1975 to 1984 
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AT&T Bell Laboratories as cited by John S. Mayo, “The Evolution of 
Information Technologies", in Information Technologies and Social 
Transformation, Bruce R. Guile, Ed., National Academy Press: 
Washington, D.C. 1985, pp. 14). Copyright AT&T Bell Laboratories, 
used with permission. 


Because of slow productivity growth for producing software, the cost per 


program of software has actually gone up over the past 30 years. Software is 


the only aspect of information technology where prices have gone up rather 


than down (see Figure 2-8). 


Figure 2-8: Software Costs 


Source: Dataquest 86 


The nature of this software bottleneck is fairly well understood. The 
problem is that a scientific basis or organizing calculus for software 
development has not yet been established. As a result, most software 
development is adhoc. New programs are typically created from scratch, 
without drawing systematically on the experience gained in prev jous 
programming projects, and without reusing well-tested parts of older programs. 
It still takes a programmer about a year to generate a few thousand lines of 
code, and demanding applications like telecommunications switching systems can 
require one or two million lines. Large programs, created by teams of 
individuals with different programming "styles," can be virtually 
incomprehensible to other programmers. Resources for creating new software 
are limited because roughly 50 percent of data processing budgets are spent on 
debugging old programs or modifying them because their applications 
requirements were not specified adequately in the first place. Efforts to 


introduce new software design tools are often frustrated by uncertainties 
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about the effectiveness of the tools and by high costs associated with 
retraining software manpower and converting existing program inventories. 

Software productivity would be higher if there was more uniformity in the 
real world -if each software program could apply to vast numbers of settings. 
For example, if all employee benefits programs had the same structure, or if 
all educational systems used the same criteria for measuring success, then a 
single software program would suffice for different organizations. Industry 
standard setting groups, such as the ANSI group seeking to standardize 
business to business transaction protocols, may ease this problem in some 
settings, but the untidyness of the real world will continue to be a factor in 
the low productivity of software development. 

The path of progress to the year 2000 is less clear for software than for 
other aspects of information technology. But some progress is likely because 
the demands for software development are becoming insistent -- for making 
information systems easier to use or "friendlier;" for allowing people to 
quickly find the specific information they want in large information bases; 
for customizing systems to user's needs; for programming massively parallel 
computers; for knowledge processing in artificial intelligence (AI) systems; 
and for many other applications. Corporate and public resources are 
increasingly being directed at breaking the software bottleneck. 

By the year 2000, there will be considerable development of reusable 
standard-function software modules with standardized interfaces. The 
Department of Defense (DOD) is supporting the development and use of an 
advanced computer language, Ada, as the single standard programming language 
for DOD software engineering, so it is likely that Ada will be a _ prominent 
programming language in the year 2000. Some progress will be made in 
developing more rigorous methodologies and new computerized tools for 


requirements specification, the critical and extremely difficult task of 
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specifying in detail an information system's objectives and the tasks the end 
users want performed. There will also be some progress in developing large 
software design programs for generating, testing, and maintaining other 
software, and progress in creating programming environments that integrate 
these design tools (10). Experimentally -based statistical methods for 
evaluating the effectiveness of software tools will be increasingly applied. 
And all these changes will be supported by the development of software 
engineering as a more systematic and well-funded field. There is a reasonable 
chance that developments like these will increase software productivity enough 
to put software costs on a declining curve before the year 2000 (see Figure 2- 


8). 


Examples of Potential Breakthroughs in Software 

"Program Provers:" Automated formal verification systems verify that programs 
perform as specified and "debug" faulty programs. Program provers are already 
employed in advanced software systems, but there is considerable disagreement 
about how reliable these systems can be made to be. The public controversy 
over the feasibility of designing reliable software for strategic defense 
(SDI) battle management systems is one manifestation of this debate about 
program provers. Fundamental breakthroughs in program theory are needed to 


make automated program provers widely applicable. 


Very-High-Level-Lanquages: The development of another generation of 
programming languages beyond Ada might allow software developers to 
automatically convert specifications explained in abstract, general terms into 


detailed, machine-executable procedures. 


Dramatic Improvements in Computer Aids for Software Design: More dramatic 


progress than assumed in the extrapolative projection, including powerful 
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minisupercomputer and AI design tools, could lead to cheaper software 


development and the automatic generation of applications programs. 


A Threshold Effect in Accelerating Software Creation: Rapid progress might 
occur if software itself improves past a threshold which allows the creation 
of better design tools for developing software, initiating a positive cycle of 
accelerating software creation. This kind of accelerating effect occurred on 
the hardware side when the development of transistors led to better computers 
which allowed computer modeling of semiconductor circuitry, which led to 


better computers and better semiconductor design tools. 


Knowledge Representation: Research in human cognition and artificial 
intelligence may provide dramatic advances by developing basic concepts for 
representing and organizing different kinds of knowledge. Breakthroughs in 
this work would probably lead to rapid progress in information system 
requirements specification and in the development of very-high-level- 


languages. 
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STORAGE 
Extrapolative Projection 

All forms of technology for storing electronic information are improving 
rapidiy. Random access memory (RAM) chips for computer primary memory are 
being improved at an even more impressive rate than central processing unit 
(CPU) chips. A 10-megabyte chip could be only a year away, and 100-megabyte 
chips are possible by the year 2000. The cost of semiconductor memory has 
been falling by 35 percent per year. 

Secondary memory, where information is not lost when the power is 
turned off, has been dominated by magnetic technologies in the form of tapes, 
floppy disks, and hard disks. The "bit density" or amount of information that 
can be packed on a magnetic disk has increased substantially over time, but 
this trend may not continue. Figure 2-9 shows that two key parameters 
determining the density and speed of access of magnetic disks, the thinness of 
the magnetic layers on the disk and the flying height of the head over the 
disk, are both approaching their limits. This puts a severe physical 
limitation on the potential for progress in magnetics and suggests that the 


bit density of magnetic disks will reach a plateau in the 1990's (11). 
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Figure 2-9: Magnetic Storage Technology Limiting Factors 
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Source: Dataquest 


New optical technologies get completely around the density limits on 
magnetic media. The compact disks (CD) that have revolutionized high fidelity 
music are about to do the same for information storage. CD-ROM (compact disk 
read-only memory) and CDI (compact disk interactive) systems currently coming 
into the marketplace have a storage capacity an order of magnitude beyond the 
best magnetic technology. The equivalent of 250,000 pages or nearly 1,000 
books can be stored on one 4.7-inch-diameter disk. Optical disks can also 
store color images, animation and full-motion video as well as sound, opening 
the way for multi-media applications. By the year 2000, the use of data 
compression and other techniques may be able to reduce CD-ROM storage space to 
about 15 percent of what it is today. Then a single disk could hold the 
equivalent of nearly 6,000 books, and roughly 160 of these disks could contain 


the equivalent of a fully indexed million volume library. Figure 2-10 
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compares the projected densities of optical vs. magnetic storage. Optical 
technology is also becoming inexpensive very quickly due to the "Stevie Wonder 
dynamic": the explosive growth of the audio CD market is creating economies 


of scale in the manufacture of compact disks and players. 


Figure 2-10: Comparing Storage Densities of Magnetic and Optical Disks 
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Optical disks currently have two serious disadvantages that will be 
overcome between now and the year 2000. The first is that they are "read- 
only," which means that users cannot write on the disks or erase them. 
Within a year or two, however, write-once-read-many (WORM) storage devices 


will allow users to write but not erase. Writable magneto-optic disks already 
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exist in prototype but are expensive and too slow for many computer uses. 
Current research on disks made with new materials arrayed in orderly crystals, 
that can be melted to erase, may overcome the problems of magneto-optic disks. 
Through one technical route or another, cheap, erasable optical storage is 
likely to be available by the year 2000. 

The second disadvantage of optical systems is that they are not as fast 
in retrieving data as conventional magnetic systems. The access time for 
current CD-ROM devices is 400 to 500 milliseconds compared to about 18 
milliseconds for the best magnetic technology. However, it is possible to 
speed access time substantially through software tricks. There is so much 
space on an optical disk that every item on the disk can be indexed directly 
to lower the search time necessary to find any particular piece of information 
(12). 

CD technology may have great impacts on other technologies. For example, 
erasable optical storage might turn out to be a “killer" technology that 


replaces magnetic storage in most applications. 
Examples of Potential Breakthroughs In Storage 


Short-Wavelength Semiconductors: In recording an optical disk, a laser burns 
spots on the recording substance. Spot size, which determines bit density, is 
proportional to the wavelength of the lasing light. Thus, development of 
semiconductor lasers with shorter wavelengths would allow the density of 


optical disks to go up. 


Frequency Domain Optical Storage: The use of a turnable laser, a laser that 


can be adjusted over a broad range of light frequencies, could permit 
thousands of separate bits of information to be stored on top of one another 


at different frequencies. Overlapping bits of data could be accessed 
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separately by varying the laser frequency. Frequency domain optical storage 
could potentially increase the capacity of optical disks by a factor of 10 to 


1,000. 


E-Beam Recording: Recording with electron beams (E-beams) could lead to an 
order of magnitude increase in bit density over recording with optical lasers 
(see Figure 2-10). The idea has been around for many years, but the problem 
has been that as densities go up, error rates go up exponentially. Until 
recently, the needed error correction schemes have been too expensive, but as 
semiconductor costs continue to fall, E-beam will deserve a serious look. E- 
beam could potentially put 50 gigabytes or the equivalent of 90,000 books ona 
compact disk. Then the 20 million books and pamphlets contained in the 


Library of Congress could be carried in about 220 of these 50 gigabyte disks. 


Magnetic Bubble Memories: Magnetic bubble memories utilize “bubbles” or 
circular magnetic domains in garnet materials as the storage media. They have 
been commercially available for over a decade, but presently have slow access 
times and other disadvantages. Breakthroughs in this technology may still be 


possible. 
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ARTIFICIAL INTELLIGENCE 
Extrapolative projection 
The current high level of interest in AI was stimulated in part by 
Japan's announcement in 1982 of a 10 year, $850 million, government- 
coordinated "fifth generation" computer project to build an intelligent 
computer. Since then, the DOD's Defense Advanced Research Projects Agency 
(DARPA) has launched a 5 year, $600 million Strategic Computing Program to 
develop robot vehicles, voice-activated computer co-pilots for jet fighters, 
and battle management systems to help military commanders analyze tactical 
options. The Microelectronics and Computer Technology Corporation (MCC), a 
consortium of U.S. corporations, has been established to coordinate private 
sector resources in an attack on key problems in AI research and other areas 
of computer technology. Great Britain is pursuing a $390 million program 
called the Alvey Directorate, and the Common Market is putting $1.1 billion 
into a program known as ESPIRIT. Recently, the Soviet Union announced its own 
5-year plan to create a "fifth generation" AI computer. Interest in AI is 
also high because, after 25 years of AI research, the first real AI commercial 
products have recently begun to enter the marketplace. They include four 
major categories of products: 
* Expert Systems that attempt to capture the problem-solving knowledge and 
rules of thumb of demonstrated experts in specialized subjects and aid 


human experts in making decisions; 


* Sensory Systems such as image or vision processing systems and 
tactile systems that amplify the capabilities of robots and other 


automated equipment; 
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* Natural Language Processing Systems to allow humans and machines to 
interact in natural languages such as English, Russian, or Japanese in 


contrast to a computer language; and 


* Speech Recognition and Voice Synthesis to allow computers to listen 


and speak (input and output) much as humans do. 


What all this national and commercial activity implies for Al 
capabilities in the future is a matter of great controversy. At one extreme, 
some AI enthusiasts believe the field is on the verge of an advance that will 
change the world by the year 2000, revolutionizing everything from education 
to the global economy. At the other extreme, some critics contend that AI is 
coming to a dead end because there is no evidence that solutions are in sight 
to the biggest "bottleneck problems" in AI, such as how to represent “common- 
sense" understanding in computable form. There is concern in the AI research 
community itself that exaggerated expectations followed by expensive failures 


could cast doubt on the entire AI enterprise. AI has gone through several 


waves of optimism and disappointment in the past as new concepts were 


developed but then found to be limited when applied to real-world problems. 
The pattern may be repeating. In Japan itself, enthusiasm for the Fifth 
Generation Computer Systems Project appears to be abating. The project is far 
behind in achieving its ambitious goals, its budget has been scaled back, and 
Japanese companies are increasingly withdrawing their most talented scientists 
and engineers (13). 

An extrapolative "no brainer" approach assumes that recent progress in Al 
will continue, but does not assume that the large national efforts now 
underway are likely to produce world-changing breakthroughs. These efforts 
are attempting to make basic scientific discoveries, which cannot be planned 


or predicted in advance. They are fundamentally uncertain and risky ventures 
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compared to the Apollo Program or the Manhattan Project, which were primarily 
engineering efforts based on already established science. 

Significant progress is likely in the areas that have already begun to 
have commercial impacts. Many more expert systems will be developed. New Al 
programming languages and computer aids for software design will reduce the 
costs of building and testing expert systems. Programming that utilizes the 
mathematical concepts of "fuzzy logic" will help expert systems deal with 
imprecise data. Microchip-embedded expert systems will operate much faster 
than conventional systems. However, expert systems are most likely to be used 
in the limited domains of application where they are most successful today: 
specialities based on narrow sets of facts and no more than a few thousand 
rules for making inferences, where decisions can be made by calculative 
rationality and do not require other mental capabilities such as common sense 
or holistic understanding. 

The widespread use of sensory systems for industrial tasks like robot 
guidance and control and quality control inspection will be one of the most 
useful applications of AI technology between now and the year 2000. Massively 
parallel integrated circuits and more sophisticated algorithms for analyzing 
visual scenes will improve the performance of computer vision systems, but 
there will still be limits on their ability to interpret complex and 
unstructured scenes. 

Natural Language Understanding Systems will improve in tandem with 
increasing computer power and the declining cost of computer memory. They 
will be used as “front ends" or interfaces to computer systems, data bases, 
and expert systems. By the year 2000, they will also be used to control some 
large, complex systems such as weapons systems and power plants. Speech 


synthesis will be well along, and speech recognition will evolve toward 
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speaker= independent systems with 5,000 to 15,000 word vocabularies. Natural 
language systems will continue to be highly "literal" and unable to cope with 
ambiguity due to the continuing inability to design systems that embody common 
sense, pragmatic understanding, and broad knowledge of the world. Progress 
will occur in marrying AI to electronic information systems. By the year 
2000, AI will contribute to ease of use in searching databases, reduction of 
the irrelevant portions of information retrieved, automatically generated 


searches, and targeted integration of information resources. 


Potential Breakthroughs in Artificial Intelligence 
Related Information Technology 

Breakthroughs in microelectronics, computer hardware and software, and 
storage could all boost AI capabilities. Success in developing new computer 
architectures based on parallel processing is especially critical for 


supporting AI progress. 


Neural Networks: The development of circuits that simulate operations of the 
nervous system, discussed above, could produce breakthroughs in pattern 
recognition for optical character reading, speech recognition, voice 
synthesis, and systems capable of interpreting complex and unstructured visual 
scenes. Neural net research could eventually lead to the deeper understanding 


of parallelism critical for advancement of AI. 


Knowledge Representation: All of the existing schemes of knowledge 
representation (e.g. production systems, semantic networks, frames, scripts) 
can only represent “surface knowledge" that is explicitly stated or 
deductively inferred by chaining propositions. They cannot represent 
reasoning from facts to general principles, or the common sense knowledge that 


people acquire through a wide range of life experience, or pragmatic knowledge 
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about appropriate responses to unique or changing situations, or processes of 
learning from experience. Breakthroughs in this area of knowledge 
representation would probably do more than anything else to open the way to 


true "thinking machines." 


TELECOMMUNICATIONS 
Extrapolative Projections 

Telecommunications refers to the transmission and reception = of 
information by telephone, radio, or other electronic means of communicating 
over distance. The most spectacular trend in telecommunications technology is 
the rapid growth of communications capacity. Table 2-1] gives examples of the 


growing size of the “pipes” for carrying information. 
Table 2-1: Increasing Telecommunications Capacity 
300 bps (bits per second) Considered "high speed" data 


transmission at start of 1980s* 


1.2-2.4 kbps (thousands of bits) Data transmission speed common today* 


1.54 mbps (millions of bits) Very high capacity telephone network 
lines called T1] carriers** 

6 mbps Capacity of today's satellite 
transponders** 

16 mbps Extremely clean 4-wire copper circuit 


under ideal conditions -- not what is 
actually available* 


42-160 mbps Today's fiber optic techno logy*** 


2 gbps (billions of bits) Rate recently achieved by Bell 
Laboratories for an 80 mile fiber 
optic transmission using no 
amp lif icat ion**** 


Source: * Interviews at Dataquest, April 18, 1986. 
*k OTA, Automation of America's Offices, p. 321. 
**k Lawrence Murr, Information Highways,p. 11. 
*xkkk John S. Mayo, "The Evolution of Information Technologies," 
p. 16. 
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Fiber optics is the most important new technology for transmitting large 
amounts of information. It is improving rapidly in terms of both the rate at 
which information can be sent through fibers and the distance information can 
travel without amplification. Figure 2-11 shows that the product of rate and 
distance has been doubling annually for the past decade. It appears fairly 
likely that this rate of progress can be maintained through the 1980's and 
1990's. Improvements in optical fiber are likely because substantial R&D is 
being devoted to reducing impurities, using different cross sections of fiber 
cores, using new materials such as plastics, and improving fiber splicing 
techniques (14). Improvements in optical fiber, combined with the 
development of higher power laser light generators and more sensitive signal 
detection technology, could produce lightwave systems 10 to 100 times faster 
than today's best systems. Progress in wavelength multiplexing could improve 
performance by another factor of 10 to 100 (15). As Figure 2-11 illustrates, 
progress at the upper end of these ranges would bring lightwave technology as 


we know it today within sight of estimated physical limits. 
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Figure 2-11: Progress of Lightwave Technology 
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Source: AT&T Bell Laboratories as cited by John S. Mayo, "The Evolution of 
Information Technologies", in Information Technologies and Social 
Transformation, Bruce R. Guile, Ed., National Academy Press: 
Washington,D.C. 1985, pp.18. Copyright AT&T Bell Laboratories, used 
with permission. 

One of the biggest telecommunications projects to the end of the century 
will be creating optical “information superhighways" that run through major 
urban corridors, from coast to coast, and span the Atlantic and Pacific 
oceans. Fiber optics will also find increasingly widespread application jin 
the interoffice trunks that connect telephone central offices, in local feeder 
lines, and in local area networks. 

By the year 2000, fiber optics will be the dominant transmission medium 
for most fixed applications, and fiber transmission into homes will be 
beginning (16). The challenge of bringing optical systems across the infamous 
"last mile" right into homes and offices will not be met fully by the year 
2000 except by large corporations or in facilities constructed during the 
later 1990's. Such delay will only be temporary, however. As Robert Spinard, 


director of systems technology at Xerox, puts it, "The optics boom is just 


starting to explode. Optics in the 21st century will be what electronics 
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represents in the 20th century" (17). 

Another great telecommunications project will be virtually completed by 
the end of the century: making the switched telephone network end-to-end 
digital and standardized. The telephone network was designed as an analog- 
based system which transforms the human voice into continuously oscillating 
electrical wave forms, unlike digital signals, which are represented by 
discrete, discontinuous pulses. The shift underway to digital connectivity 
has great advantages. Transmission lines will be able to carry more 
information more accurately. Organizations will no longer have to maintain 
separate networks for voice and digital data communication. People will be 
able to talk to people, as usual, but they will also be able to send visual 
jmages and to communicate with computers (and computers will be able to talk 
to each other). 

Complex patterns of technology competition and change will unfold between 
now and the year 2000. For example, the spread of optic fiber will be limited 
by existing investments in copper wire and cable that still have to be 
amortized. Satellite traffic capacity is expected to increase by an order of 
magnitude (See Table 2-2). But cable will compete with satellites, and in the 
1990's, optical fiber economies may cause displacement of satellite 
transmission. Another example of communications technology competition will 
occur in office automation, where the competition between private branch 
exchanges (PBX's) and local area networks (LAN's) for providing high speed 
data communication between office machines will probably lead to hybrid 
networks employing both PBX and LAN architectures. Another example is the 
rapid advancement of cellular radio technology. Today, it is producing a 
rapid proliferation of vehicle-mounted radiotelephones, but during the 1990's, 


improvements in cellular technology will make most of those vehicle-mounted 
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phones obsolete as hand-held portables decline in price to around $300 per 
unit (18). These complex and unpredictable patterns of technology competition 
highlight the importance that information content-oriented companies should 
give to a strategy of media-independence. 


Table 2-2: Growth in Satellite Capacity 
(Equivalent Standard 40-MHz Transponders ) 


Year World U.S. 

1980 426 156 
1985 1,410 478 
1990 3,100 756 
1995 5,580 1,135 
2000 9,870 1,655 


Source: IEEE Communications, May 1984. 


Examples of Potential Breakthroughs in Telecommunications 

Optical Switching: Optical switching is the bottleneck in optical 
communications systems. Current switching costs make it impractical to bring 
fiber optics across the "last mile" into most buildings. Multiple conversions 
from light to electronic also slow down the transmission rate of optical 
communication. Breakthroughs in the development of less expensive, faster, 
more reliable switches would bring the vast capacity of fiber optics to the 
whole spectrum of telecommunications applications. Major progress in optical- 
switch technology is just now beginning to be reported from research labs at 


GTE and Xerox and from Japan, Sweden and Scotland (19). 


Cellular Cost Performance: High-capacity, spread-spectrum cellular techno logy 


could conceivably increase in cost performance to the point where portable 
cellular telephones start to replace conventional phones. Cellular systems 
are theoretically capable of serving all residences within a metropolitan 


area, and they can be used for data applications as well as for voice. The 
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more the cost of cellular systems goes down, the more new applications would 


be possible. 


INPUT AND OUTPUT DEVICES 
Extrapolative Forecast 

The importance of the keyboard as the dominant data entry device will be 
reduced between now and the year 2000. Optical character recognition (OCR) 
performance is improving so rapidly that it is likely to produce a signif icant 
reduction in the volume of manual data entry before the end of the century. By 
2000, OCR readers will probably be able to read virtually all standard typed 
and printed fonts and hand-print, but they may still have a limited capability 
to read individualized, connected handwriting (20). The marriage of OCR with 
facsimile will create new potentials for communicating written material and 
jnputing documents into future integrated office systems (21). Speech 
recognition input technology (SR) will also provide an alternative to keyboard 
data entry, although it will develop much more slowly than OCR. Most 
commercial SR technology today can only recognize a small vocabulary of words 
spoken clearly, with a pause between them, by a single individual for whom the 
device has been programmed. By the year 2000, application-specific or task- 
oriented SR systems with vocabularies of several thousand words and the 
ability to recognize continuous speech from many speakers will probably be 
available. 

Unlimited vocabulary, general-purpose SR will probably not be possible 
until well into the 21st Century. But if SR can be improved to as little as 
10,000 to 15,000 words of continuous speech, it can be used to automate 
functions such as accepting commands to the computer, accepting customer's 
orders over a telephone, and dictating rough drafts of documents (22). 


Display technology will evolve toward higher-resolution, Jarge-screen, 
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bit-mapped displays. This trend is already well underway: the bit-mapped 
cathode ray tube (CRT) on the early Apple Macintosh displays about 180,000 
pixels or picture elements while the next generation workstations will have 
roughly a million pixels (23). Flat screen displays that can be hung like a 
picture or carried in portable devices will increasingly dominate display 
technology, going from roughly a 5 percent market penetration in 1986, to 15- 
20 percent in 1990 and 30-35 percent by 2000 (24). Substantial progress is 
likely because a variety of flat panel technologies are being developed (See 
Table 2-3). Today's prices are largely determined by the cost of electronics 
and the cost of manufacturing mistakes, so there is room for improvement 


(25). 


Table 2-3: Flat Panel Price Trends 


Projected Average Selling Price Per Character 
Based on 2,000-character display 
(includes drivers and controllers) 


1984 1985 1989 
CRT-COLOR $0.15 $0.15 $0.11 
CRT-MONOCHROME $0.06 $0.06 $0.05 
ELECTROLUMINESCENT $0.40 $0.32 $0.18 
ELECTROPHORETIC N/A N/A $0.12 
FLAT CRT $0.10 $0.09 $0.07 
LCD-ACTIVE $2.00 $0.85 $0.20 
LCD-MULTI $0.25 $0.15 $0.06 
PLASMA $0.50 $0.44 $0.27 
VFD N/A $0.50 $0.24 


Source: Dataquest 


Printing technology will also evolve rapidly. The trend towards 
networking and the use of shared printing resources will put a priority on 
high performance. The trend away from text-based to graphics-based computing, 


where typefaces and sizes of type can be changed at will and graphic images 
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can be merged into text, will produce a surging market for corporate 
electronic publishing (25). Both of these trends will tend to favor the 
development and use of non-impact printing technology over the more 


traditional impact printing technology. 


SYSTEMS INTEGRATION 

Systems integration will be akey driver of information technology 
evolution. The great challenge ahead is total interconnectivity and 
interoperability, the vision of "universal information access" that can give 
any user any kind of voice, data or image service in any combination at any 
place. Systems integration will move us much closer to this goal by the year 
2000. 

System integration is ultimately a technological challenge. Already the 
main wire, wireless, and fiber optic communications networks are highly 
interconnected. The development of a fully digital telephone system by 2000 
will effectively merge telecommunications and computer technologies. The 
creation of a stable systems software base (an operating system) will allow 
software developers and computer users to move gracefully to successive 
generations of more powerful computers that are all interoperable. 

However, systems integration is also a "political" process of standards 
development. For example, by the year 2000 a still-evolving but universally 
recognized open systems interconnector (OSI) model will provide standards that 
all telecommunications technologies can converge to, so that almost any system 
in the world will potentially be able to communicate with any other. 

By the year 2000, an integrated service digital network (ISDN) with 
services such as digitized voice, facsimile and graphics, video, videotex, 
software and data transfer, electronic mail, data base access, word 


processing, teleconferencing and computer conferencing, and teleprinting will 
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have come into place in many parts of the world. ISDN planning may well be 
the most comprehensive attempt at international technical cooperation in human 
history. 

Some think residential ISDN use will still be minimal in the year 2000 
due to expense and lack of demand, but business applications will be 
widespread. Others feel that technologies such as those used in Pacific 
Telesis' Project Victoria (which turns one residential phone line into two 
voice channels, two data channels, and a slower signaling channel) and 
enchanced network capacities on the part of the Regional Bell Operating 
Companies will mean that residential ISDN may be common by the turn of the 


century. 


SUMMARY 

Table 2-4 summarizes the extrapolative forecasts for technological 
Capacities in the year 2000. In reflecting upon these forecasts, it becomes 
evident that conservative projections combine to form a picture of prodigious 
technological capabilities likely to be in place by the end of the century. 
Morever, if only a few of the potential breakthroughs we identify should be 
achieved by the year 2000, it could make a large difference in technical 


capability. 
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Table 2-4: Summary: Technology 2000 
- 10 - 100 Million Components/Chip, Contrasted To 
Nearly 1 Million Today 
- 10 - 40 MIPS Micros, compared to 1-3 MIPS today 
- Parallel Architectures 
- 3 Gigabytes on a Read-Write-Erase CD 


- Fiber Optic Capacity Increased 10 to 100 Times 
Beyond Today 


- End-to-End Digital Phone System 


~ Extensive Expert Systems 


High OCR Performance 


SR With 5 - 15,000 Words Continuous Speech 
- Good Speech Synthesis 


High Resolution, Bit-Mapped, Flat Screen Displays 
- High Performance Non-Impact Printing 
- Many Potential Breakthroughs 
- Price Declines On Most Technologies of 5-35%/Year 
Source: IAF 
The information revolution is indeed a technological reality. What we 


can do with these emerging capabilities is the subject of the next section. 
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3. THE INFORMATION MARKETPLACE AND APPLICATIONS 


Section 2 describes a potentially revolutionary set of information 
technologies. How might those technologies be applied by the year 2000? 
This section reviews the difficulty of making forecasts for information 
applications and then bites the bullet and identifies possible state-of-the- 
art applications. The information industry itself will be the major player in 
producing these applications. The second half of this section provides a 


summary of the "information industry megatrends" that are shaping its growth. 


THE HAZARDS OF FORECASTING INFORMATION APPLICATIONS 

In developing this report, particularly in our interviews with experts 
within the information industry, we were struck by the relative absence of 
compelling images of how the technologies described in Section 2 could be 
applied. We also found throughout the industry a recognition that they must 
become more application or consumer-need driven rather than technology driven. 

In addition, we encountered reasoned skepticism about past overblown 
forecasts for the information revolution. Videotext is the latest example in 
a series of overestimations of how popular or effective the applications of a 
technology would be. Other examples include bubble memory devices, Josephson 
Junction technology, video teleconferencing, some early electronic mail and 
messaging applications, videodisk, and to a certain extent, PC's for home use. 

The information industry is not alone in a sometimes inappropriate 
optimism about its new product development. A study of 90 market forecasts 
developed between 1960 and 1980 noted that more than half of these failed. 
The successful ones stressed market factors rather than historical product 
precedents or technological possibilities. Among the accurate forecasts of 


information technologies were personal computers, cordless telephones, 
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electronic banking, VCR's, calculators, and overnight package delivery. The 
authors of the study argue that in order to increase the accuracy of such 
forecasts, it is necessary to: check assumptions about the external 
environment; use a range of possibilities and probabilities; ask simple 
fundamental questions (e.g., who is the customer); watch out for euphoria and 
consumers who may have moved on (e.g., CB radios); don't be dazzled by 
technology; and stay flexible to enter and leave a market quickly (1). 

While detailed forecasts are beyond the scope of this report, we have 
kept these guidelines in mind in developing a list of what we think will be 
state-of-the-art applications for the year 2000. In Section 6 we focus on how 


widely they will be distributed in offices and homes. 


PRODUCTIVE SECTOR/BUSINESS APPLICATIONS 

We are using the optimistic assumption that information services and 
products provided to the business sector will grow at a rate twice that of the 
GNP because of their continuing enhancements of office productivity. We will 
focus primarily on office work, though the applications presented here are 
likely to have counterparts in most aspects of service and retail trade 
activities, and in office and information functions in manufacturing. 

Figure 3-1 identifies the various information technologies that are 
linked in office automation. Table 3-.] summarizes the potential for 
productivity enhancements from these information technologies at various 
levels within a corporation, from CEO to clerk; it considers productivity 
enhancement in performing four basic information functions: creation, 
processing, dissemination and retention Table 3-1 suggests that productivity 
enhancements will have increasing potential as you work down from the CEO, 
with the highest potential for professional, para-professional, technical, 


management secretary, administrative assistants and office workers. 
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We would argue that while the productivity enhancements at the lower 
levels identified in Table 3-1 are likely, at the higher levels there may be 
more room for improvement than Table 3-1 suggests, particularly in the use of 
expert systems and simulations to aid in decision-making, to generate new 
insights, to monitor potential implications of decisions for society, and for 


performance evaluation. 


Figure 3-1: Technical Components of Office Automation 


Data Optical characte Facilities Encryption Micrographics 
processing reader 
Data Voice Intelligent 
communications communications copiers 
Electronic filing and 
retrieval 
Office 
processing 
iti lectronic mail Video 
Photo composition teleconferencing PBX 
Computer output/input Energy and Interactive imaging Word and data 
microfilm Security Sensors graphics processing 


Source: Mark A. Lieberman, Gad J. Selig and John J. Walsh, Office Automation: 


A Manager's Guide for Improved Productivity, (New York: John Wiley & 
Sons, 1982,) p. 12. Copyright (c) 1982, John Wiley & Sons, used with 


permission. 
Expert systems will accelerate automation in the information industry. 
LINK Resources has developed Table 3-2 to show AI applications in the life 
cycle of a database. The potential enhancements are significant. This is not 
to say that AI or expert systems applications might not have profoundly 


negative consequences (see the "1984 and Beyond" scenario in Section 6). 
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Table 3-1: Potential for Productivity Enhancement from Office Automation 


Distribution Retention (Search, 
; Creation Process ing(Change) (Dissemination) Retrieval, Disposal) 
QVENA 1] --nn nnn nn nnn nn nnn nn nn nnn nn nn nnn nnn nen nnn nnn tenn nn nnn ne nnn ene e nnn nnn nee ee en nee nnn ene 
Job Type Potential Potential Function Potential Function Potential Function Potential Function 
Chief Low Low Speeches Low Low Low 
executive 
officer 
(CEO) 
Vice Modest Low Reports Moderate Modest Modest 
President Correspon- 
(V-P) dence 
Decisions 
Upper Moderate Moderate Reports Moderate Productivity Moderate Reports Good Data 
manage- Schedu les data Strategy Various 
ment Correspon- Cost data Plans documents 
(General dence Budgets Orders 
manager Decisions Forecasts/ 
and Plans 
director) What-if 
analysis 
Middle Good Moderate Reports Good Productivity Good Reports Good Data 
manage- Orders data Orders Var ious 
ment Decisions Budgets documents 
(Director Costs 
and Status 
manager ) Reports 
Correspon- 
dence 
What-if's 
Professional High Good Reports Good Various Data High Reports High Documents 
Parapro- 
fessional 
Technical 
Executive Moderate Good Schedu les Moderate Schedules Good Var ious Moderate Documents 
secretary Reports Correspon- Reports 
Correspon- dence 
dence Mail 
Telephone Telephones 
Management High Good Schedules High Schedu les Good Var ious High Reports 
secretary Reports Budets Data 
(general Correspon- Correspon- 
manager dence dence 
and Telephone Reports 
director) Dictation Mai] 
Telephone 
Administra- High Good Dictation High Reports High Var ious High Documents 
tive secre- Reports 
tary (Di- 
rector and 
manager )} 
Office High Good Reports Good Data Good Various High Files 
worker Reports 
Clerk/typist Good Good Dictation Good Various Good Various Low Files 
Handwr itten 
reports 
Source: Mark A. Lieberman, Gad J. Selig and John J. Walsh, Office 
Automation, (New York: John Wiley & Sons, 1982,) pp. 132-134. 


Copyright (c) 1982, John Wiley & Sons, used with permission. 
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Simply put, expert systems will allow the information objectives of databases 
to be accomplished more rapidly for less money, and will probably generate 
whole new types of demand. 

The history of the data processing field over the last 30 years shows 
that users often find new and unforeseen applications of technology. For 
example, the developers of Visicalc thought they were developing a tool] for 
structuring and checking historical accounting. A principal use of Visicalc 
and subsequent spreadsheets, however, and what put many microcomputers on 
executives’ desks, was creating "what-if" forecasts. While the remainder of 
this section identifies applications currently being considered, many others 
are likely to be invented. Some applications, such as electronic mail (E- 
Mail), may need a special product/opportunity mix. For example, E-Mail could 
pick up in the 1990's as the architecture of computers makes them more 
utility-like -- allowing users to send and receive messages without a 
cumbersome process, or it could grow if local phone companies facilitate 
consumer acquisition and use of appropriate telephone equipment, as in France, 
and/or if vendors and advertisers subsidize the development and operation of 
the system to lower their transaction costs or increase their market. 

Or consider the intersection of forces creating the "smart building". 
The construction and real estate industries are among those converging with 
the information industry. The breakup of AT&T and deregulation of the 
telecommunications industry has generated real ferment among office landlords 
and builders. Some in the real estate field forecast that office building 


owners will become primary information vendors and systems integrators. 
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Figure 3-2: AI Applications in the Information Life Cycle 
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Creation/Collection/Editing 


Creat ion/ Optical Character Recognition (OCR) 
Author ing 
Inhouse Morgues, Indexing and 
Abstracting of Text 


Database Generation 


Collection Data Filtering 
Editing/ Abstracting and Indexing 
Organizing Passive SDI (Selective 
Dissemination of Information) 
Forecasts 


Language Trans lation 


Value-Added Applications 


Analysis Advisory Systems 
Selection 
Active SDI, 
Automatic Monitoring and Alerting 


Distribution 
Access/Retr ieval Access across Multiple Databases & Documents 
Access Assistance Systems 
English Language Interfaces 
Intuitive Interfaces 
Presentation On-demand publishing 


Print Quality/Fidelity to Source 


Integrated Presentation Environment 
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Pattern Recognition 


Natural Language-Text Understanding 


Knowledge Bases and Fifth Generation 
Databases 


Object-Oriented Programming 
Database Generation 


Natural Language Understanding, 

Knowledge Bases, Semantic Networks, 
Frames 

Symbolic Processing Techniques 

Trans lation Techno logy 


Rule-Based Systems, 
Frame-Based Expert Systems 
Natural Language Understanding 

Techniques 


Expert Systems, Knowledge-based Systems, 


Knowledge Gateways 


Natural Language Understanding, 
Graphics, Icons, Mice, Windows, 
Speech Recognition 

Bit-mapped disp lays 


Expert Systems, Intelligent 
Adaptive Interfaces 


Bit mapped Displays, Windows, 
Knowledge Bases 

Expert Systems, Graphics, 
Natural Language Understanding 


Source: LINK Resources, copyright LINK Resources, used with permission. 


Michael Clevenger, with the Real Estate Division of Xerox, argues that "this 


convergence of the real estate industry with the communications industry wil] 


rival, if mot exceed, the impact of the interstate highway system on the 
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hotel, motel, shopping center, suburban residential real estate, and 
recreation industries" (2). 

Interior designer Piero Patri adds that the "smart" building will be the 
rule - not the exception - by the turn of the century because increases in 
productivity from information technologies will lead to their being built into 
new buildings and retrofitted into existing major buildings (3). Others feel 
that the slow growth of the shared-office-services field indicates that the 
smart building movement will not take off rapidly. 

New products will enhance various applications. For example, Rahul 
Srivastava, of TRW Systems, argues that geographic information systems (GIS) 
technology will provide the largest window into any applications that address 
the question 'Where?' Major applications that require indexing by geography 
include urban planning, commercial marketing, real estate and retailing. GIS 
technologies will allow convenient translation between map data and data in 
tables with zip code or other geographic marking. 

The following are state-of-the-art applications available to businesses 
in the year 2000. The scenarios in Section 6 will consider how widely 


distributed these technologies are by that time. 


Office Information Technology and Applications 


* Automation of most routine office processing at all levels of the 
organization (see Table 3-1). 


* Sophisticated simulations that can be used for training (all levels of 
the organization) and for some decision-making. 


- The worker training system of 1995-2000 will include excellent 
computer simulations and much more effective input/output devices. 
It will stress practice in all variations of situations (4). 


* Self-learning expert software systems that correct or improve their 


functioning based on experience (if appropriate breakthroughs in neural 
networks occur). 


3-7 


* "Agents," or pre-instructed expert systems which search virtually all 
information sources according to the user's interests and provide the 
results in whatever formats are most effective (5). 


* "Hypertext," or text linked in many directions, providing multiple 
layered levels of detailed information that can be accessed according to 
the level of knowledge of the user, and their learning style (6). 


* Speech recognition/speech synthesis will revolutionize input/output and 
be used for correspondence, dictation of documents, computer data entry, 
keeping minutes of meetings, accepting customer's orders, complaints and 
inquiries. 


* Language translation assistance that is accurate, rapid and inexpensive. 
This, along with the communications and marketplace changes described in 
Section 2 and below in this Section, lead to more efficient global 
business. 

* "Dynabook", or similar very powerful workstations, facilitate location- 
independent-work. 


* Creative thinking software enhances business innovation. 


* Optical character and image readers that are very effective and 
inexpensive. 


Databases 


* Single stop information shopping is used by many; either through a 
personal "“agent" or through a gateway service that makes the searching 
decisions for the user. 


* Real time, market research information, providing next day results on a 
wide range of purchases, e.g., food, entertainment, equipment; linking 
credit card use with a wide variety of other information; aided by 
improvements in point-of-purchase systems. 


* High quality clipping services which search and abstract or provide full 
text for local automated printing. 


* CD-ROM, and other storage devices allow local full text search and 
indexing of key internal and external information. 
Electronic Transaction System 


* Utility-like equipment eases business and consumer use of electronic 
systems. 


* Many consumer and business-to-business transactions are electronic and 


instantaneous. Office to office links aided greatly by early standards 
setting. 
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RESIDENTIAL MARKETS/APPLI CATIONS 

How will households be served by information products? Arlene Fleming 
and Robert November of LINK Resources summarized the home-use information, 
entertainment and transaction technologies in 1984 for the Congressional 
Office of Technology Assessment. The figures in the list below are taken from 
that report and refer to 1984 unless otherwise noted. The figures for 1986 
are taken from the LINK Resources 1986 annual consumer survey, conducted in 
the first half of that year (7). 

* Newspapers had 63 million daily circulation to 75 percent of all 

households; 76 percent of adults read at least one newspaper a day. 
* Magazines had a circulation of 305 million monthly. 


* 21 percent of aduits read books on a daily basis; 298 million trade 
books were printed annually. 


* There were 84 million television sets -- 99 percent of households have 
at least one; the average viewership per day for adults was 3 and 1/4 
hours, and over 7 hours for the household as a whole. In 1986, 90.7 
percent of households had at least one color TV and 44.6 had one or 
more remote control TV's. 


* 83 million telephones were installed as of 1984; the average household 
makes 120 calls a month, just under 4 per day. 


* 


Cable television was in 34 million homes. 42 percent of households 
with TV's subscribed to a basic cable service. In 1986 the figure had 
risen to 49.7 percent. 


* VCR's were installed in an estimated 25 percent of households in 1985. 
In 1986 the figure was 40.1 percent. 


* There were 84 million radios, covering 99 percent of households with an 
average of 5.5 radios per household. The average adult listens 3 hours 
and 12 minutes per day. 


* 62 percent of American households had some form of audio, hi-fi systems 
in 1984. In 1986 38.6 percent had head-set audio units. 


* Videogame systems occurred in 20 million or 24 percent of households in 
1984, by 1986 this was up to 24.8 percent 


* Direct mail included, in 1983, 43 billion pieces of direct mail. In 
July of 1984 the average household received 18 direct response 
mailings. 
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* Qver 11 million home computers were installed in U.S. households in 
1984, 20 percent of which have modems, allowing 2.3 million homes 
access to electronic services. Between 1984 and 1986 the percent of 
households with PC's had grown from 10 to 14 percent. 


How will households use information products and services in the year 
2000? Fleming and November provided their own forecast for the next 20 years 
in the OTA report, arguing that on the surface there will be relatively little 
change (8): 


In the next twenty years we expect more households 
and smaller family units. The typical household 
will continue to rely upon broadcast TV and radio and 
newspapers and magazines for news and information; upon 
television - broadcast, cable, pay cable, pay-per-view, 
and upon video cassettes as principal entertainment. 
It will use the telephone for information as the use of 
audiotext increases. Direct response advertising will 
continue to increase to serve the needs of working 
families for convenient shopping at home - aided by the 
ease of toll free "800" number ordering and credit card 
use. In 1983, direct response advertising hit $11.8 
billion -- 14 percent of the media total. A recent 
study shows it accounts for 27 percent of consumer 
buying (with retail stores accounting for the other 73 
percent). By 1996 thirty-six percent of _ the 
households are expected to have communicating PC's 
enabling advertisers to use this tool to solicit orders 
augmenting the virtual 100 percent penetration of 
telephone, television, and radio, 75 percent 
penetration of newspapers, and 94 percent of magazines. 


The information revolution around the house could go in several 
directions. The discussion of technologies above suggests that it is likely 
that given the combination of a healthy growing economy, equally growing 
consumer expenditures on informat ion/entertainment/communications, 
participation by advertisers and vendors in funding the new media, and ever 
better price/performance ratios across technologies, the "smart house" of the 


year 2000 can be expected to have the following: 
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* Extensive computing power, (memories of 1 to 2 megabytes) in several 
devices around the house; 


* Smart telephone system attached to a fully digitized network; 

* Home information center (whether in phone system or not) that 
facilitates transaction-based services (home banking, shopping, 
reservation services, investments, etc.) and information retrieval; 

* Dedicated microprocessors that run “smart appliances," eg. the 
refrigerator, air conditioner and heating system, water heater, 
washer and dryer. These are more forgiving, energy and water 
efficient, and run during off-peak hours for better economy. The 


most important of these are connected by a "home bus" to the home 
information center; 


At least one home microcomputer with the power of a mainframe of the 
mid 1980's; 


* One or more microprocessors of Significant power in the 
entertainment equipment, e.g., in the CDI player and in other audio 
equipment and video equipment; 


* Controlling, link ing computer (either in phone system, stand-alone 
computer, or entertainment system). 


* Massive, inexpensive storage, say 5 gigabytes of storage in CD-ROM or 
successor technology. 


* Expert systems of great power and broad application, operating through 
these various computers. 


* Biomedical/wellness monitoring equipment. 


* Input/output devices which include reliable, inexpensive print and voice 
capability. 


* In all, 30-40 computers in the home, most as part of appliances. 
What will this typical household do with these technologies? The list of 


potential applications generated by this information revolution include the 


following: 


Family Management 
* Home security 
* Fire, burglary, storm damage 
* The most advanced homes in the first part of the 2Ist 


Century, if not by the year 2000, would have the counterpart to "Fred 
the House" described by Alvin Toffler in The Third Wave (9): 
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Imagine... you're at work, the phone rings. It's Fred, 
your house. While monitoring the morning news reports 
for stories of recent burglaries, Fred picked up a 
weather bulletin warning of a pending heavy rain. This 
jogged Fred's bubble memories to run a routine roof 
maintenance check. A potential leak was found. Before 
calling you, Fred phoned Slim for advice. Slim is a 
ranchstyle home down the block... Fred and Slim often 
shared data banks and each knew they were programmed 
with an effective search technique for identifying 
household services.... You've learned to trust Fred's 
judgment, and approve the repairs. The rest is rather 
straight forward, Fred calls the roofer. 


* Energy management 
* Climate control 
* Air freshness assurance 
* Off-peak power use 
* Home repair instructions 
* Auto maintenance and repair instructions 
* Time management for each family member; family calendar 
* Money management 
* Investment management 


* Personal business/home business management 


* 


Health monitoring, diagnosis and treatment 
* Child monitoring 


* The holographic mobile which flutters above the infants crib is 
driven by the expert system written by one of the country's leading 
pediatricians. It is guided by the sensing devices in and around the 
crib which determine the infant's state. The images produced by the 
holographic mobile are the most appropriate mixture of color, shape 
and movement for the infant at that particular moment, given his or 
her state of development, and need for sleep or entertainment (10). 


* 


Shopp ing 


* grocery shopping - home expert systems automatically link tastes, 
health -conditions (including genetic makeup in relation to 
metabolism), budget considerations within an ordering system that 
places an order with the local grocery store on a regular basis. 
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* Education 


* 


* 


self-directed education for children 
ever-patient special education expert systems 
massive home storage of information for hobbies, interests 


massive home storage and expert systems applied to 
professional subjects in the home 


adult education, sophisticated life-long learning 


"edutainment," entertaining forms of school topics and 
adult education. 


planning and growth 


value based simulation games 


life choice simulations, e.g., marriage, children, occupations 


* Community resources directories 


* Community bulletin board for the special interests of each family member 


* Video equipment that include extensive video libraries of existing movies 


and which allow making your own sophisticated home movies. 


The applications may be mundane extensions of activities 


performed. 


information technologies 


Take, for example, 


already 


Or they may be totally new capabilities wherein the new 


likely to operate in many houses in the year 2000: 


The family monitors each family member in a 
variety of non-invasive ways, developing each one's 
biochemically unique profile. The genetic sequence 
contained in the person's DNA, (and the corresponding 
likelihood of susceptibility to minor or serious 
diseases), reactions to previous illness, current prime 
health behavior (diet, exercise, stress, etc.), and 
occupational risks are all compiled. This information 
is related to the home information system's copy of the 
latest in bio-medical knowledge. 


This summary of biomedical knowledge, including 


diagnostic and treatment protocols is supplied to the 
family and updated quarterly by the family's physician. 
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interact with new forms of knowledge or behavior. 


the way in which the home health information system is 


(Many physicians in the year 2000 do this because of 
the shift in incentives. By the mid-1990's up to 50 
percent of the insured population in the U.S. got their 
health care on a "capitated" basis. They paid their 
doctor or HMO a set amount each year. Physicians moved 
with the market and recognized the need to keep their 
patients healthy and doing as much effective self-care 
at home as possible. Most physicians are part of large 
health care companies. The resulting patient volume 
within the company drastically lowers the unit cost of 
the medical information technologies.) The treatment 
protocols interact with the persons' genetic data as 
well as past treatment experience to search for 
increased susceptibility to the side effects of any 
medication or other treatment under consideration. 


Recognizing that our human frailties have not 
disappeared, and that each of us learns in different 
ways, the family's home health expert system advisor is 
able to act as an effective coach jin helping each 
family member optimize their health, by varying the 
advice and style of presentation. This has not 
eliminated free will, or all disease, but it has helped 
to make most families significantly healthier by the 
year 2000. 


But not to rest on their laurels the family has 
also found community uses of their medical information 
systems. They regularly provide a summary of their 
information in a manner that insures their individual 
confidentiality to the local consumer group bulletin 
board. This allows the local consumer group to develop 
periodic ratings of the local physicians and other 
health care providers, as well as the treatments used. 
Massive national aggregation of these local experiences 
Significantly advances our state of biomedical 
knowledge and allows national consumer groups and 
employers monitor the quality of care nationwide and jin 
local communities (11). 


The details of this image may vary. For example, the summary of medical 
knowledge may be accessed via the network rather than stored at home , 
depending on the state of the local network, the nature of storage 
technologies, health care company choices, etc. The point, however, is that 
the technologies of the information revolution will interact with other 
advances in science and technology and with marketplace forces to prov ide 
wholly new capabilities. This is as likely in education, recreation, and 


government as it is in health care. 
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By the year 2000, the communication capacity of the typical household 
will be impressive. The fully digitized system in most homes will allow voice 
and data communication. A variety of advances are likely in upgrading the 
physical network to the ISDN standard. The result is likely to be the basic 
ISDN. services at close to the current local phone service costs; while 
transaction and other more advanced services will be close to long distance 
pricing. As noted in Section 2, Pacific Telesis, in its Project Victoria, is 
now experimenting with the technologies that allow the normal single "twisted 
pair" wires in the home to become two voice grade lines, two data transmission 
lines, and a slow speed signaling line. This type of technology or an 
equivalent will greatly enhance the in-place telecommunication capacity, 
probably with low installation costs (many homes will not require additional 
local telephone company installer visits). 

This enhanced capacity will facilitate and be facilitated by transactions 
from the home. Currently, the average household spends about $1,000 per year 
on information, communication, and entertainment in the home. About $700 or 
$800 more is spent per household by advertisers. The spread of electronic 
transactions from the home will require revenues from advertisers and those 
organizations which stand to benefit from electronic transactions, e.g. banks, 
mail order houses, etc. Given this support, by the year 2000 there are likely 
to be extensive transactions taking place from the home, such as_ banking, 
consumer purchases, travel and entertainment reservations and several other 
consumer/social services (driver's license renewal, income or property tax 
registration and payment, library card renewal, license plate/tag purchase - 
this is the "end of the lines" aspect of the information revolution). 

One of the information industry megatrends discussed later in this 
section is the competition between on-site capacity vs network capacity for 


storage and intelligence. CD-ROM and successor technologies will give homes 
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great storage capabilities. However, dramatically upgraded phone networks 
could mean that large databases remain at central locations, along with the 
powerful expert systems to make the greatest use of them. Thus, in the health 
example above, the physician's office or the health care company headquarters 
might store the information and diagnostic protocols for access from the home. 
Likewise, the providers of local and national networks will make choices in 
the years ahead that will affect how much flexibility the household users have 
in adjusting the system to need their needs. 

The resulting intelligent networks suggest major changes for the 
information industry. Private line service for business data use will no 
longer require dedicated circuits with discrete physical pathways. Instead, 
software-defined networks will offer "virtual" private lines with full period 
Circuit capabilities but no predefined pathway, much as with packet switching. 
Your telephone number will follow you wherever you are in the U.S. and most 
parts of the globe. 

The information industry will play a major role in sorting out these 


options. How is the information industry changing? 


THE INFORMATION INDUSTRY 

In preparing this report we learned that the information industry can be 
a difficult entity to define, largely because the industry itself is 
undergoing significant changes. Appendix 3 presents a variety of data on the 
size and nature of the information industry, describing it as a $1.6 billion 
provider of data, largely electronic; a $2.3 billion “electronic publishing 
industry"; an $11 billion "media industry"; and a $15 billion “information 
vending industry". Within the Information Industry Association the definition 


has broadened so that now the information industry includes “those companies 


that are involved in the generation, packaging and/or distribution of 


information"(12). This is the definition we use in this report. 


Information Industry Megatrends 

The major forces shaping the industry can be summarized as a set of 
"megatrends" which are now present or emerging. Our choice of these 
information industry megatrends has been influenced by a large number of 
people, but particularly Chris Burns, Haines Gaffner, John Jenkins, Joseph 
Laird, Harvey Poppel, Steven Sieck, Michael Tyler, Frederick Zieber and Paul 
Zurkowski (13). 


1. Globalization of the information marketplace is likely as worldwide 
standards and the lowering of barriers to free-trade evolve by the 
year 2000. 


2. Convergence of information/communication vendors will intensify over 
the next fifteen years as distinctions blur between products and 
services, content and facilities, information and entertainment, and 
the audio, video and data modes. Vertical integration and industry 
consolidation will continue from mergers and buyouts, and as 
companies enter new areas of competition. 


3. A Tougher competitive environment for companies in the information 
industry is emerging because of the entrance by large companies from 
other sectors of the communications field, and by new = small 
companies. At the same time, the dollar volume is not growing as 
fast as anticipated and some of the new media and applications such 
as videotex have been failures. There are more companies chasing 
fewer dollars than anticipated. Even in niche markets, which will 
continue to be very important, it will be more necessary to ensure 
control of original sources or uniqueness of service. 


4. Marketing and distribution channels will be a key to success, 
favoring larger, established companies and further reinforcing the 
vertical integration of the industry. The value of many of the new 
applications will need to be demonstrated. Just as direct field 
force or telemarketing contact was critical in the success of the 
largest information industry services, eg. Quotron, Telerate, Lexis, 
and Dialog, so it will be for other products or services in the 
years ahead. 


5. The Business/Productive sector dominance in the growth of the 
information industry is virtually assured for the next 15 years. 
Currently, the business/productive sector use of the information 
industry's products and services is 10 to 20 times that of the 
household sector (depending on whose measure jis used). And business 
sector expenditures will grow about twice as fast as those of the 
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household sector, assuming increasing productivity for information 
products and services and no major shifts on the home front. 


Advertiser/transaction revenues from vendors are required for growth 
of information services in the home. The information share of the 
household budget is likely to remain relatively constant. In 
addition to relatively low monthly fees from consumers, various 
forms of advertising subsidies and revenues from companies selling 
products via electronic transactions will be necessary for home 
information systems and services to significantly expand. 


Ever better and cheaper technology will become available between now 
the year 2000. As noted in Section 2 above, information and 
communications technologies will continue to become smaller, 
smarter, faster, cheaper, more powerful and easier to use. 


Desktop power will be aided by the new storage media such as 
CD-ROM, expert systems, enhanced graphics and communications 
capacity. The number of desks from which information is sought will 
grow significantly from a base of only 1] million of the six million 
desk-top computers in 1985 (14). By the year 2000 the “desktop 
power," of the prime business user will have further decentralized 
to wherever the office worker wants to make use of their "dynabook," 
wristwatch computer, or telephone system-based information utility. 


Network vs. On-Site Capacity will determine how widely penetrated 
the most advanced technologies are. It is likely that an enriched 
network capacity stimulated by aggressive regional telephone 
companies and their competitors could make significant information 
storage and intelligence capacities available to most offices and 
many homes. Alternatively, the development of very cheap mass 
storage, expert systems and new ways of financing information 
generation (see copyright discussion in Section 5 below) could mean 
that every office, library and many homes have very large amounts of 
stored information on-site. — 


While the interoperability of communication/information equipment is 
not guaranteed, it is likely that all major business equipment and 
much home equipment will be able to communicate with virtually all 
other equipment in voice and data modes. 


Utility-like equipment is likely for the major technologies; they 
will be as easy to use as the telephone, many will be voice 
actuated. This will greatly enhance the penetration of more 
advanced information functions into business settings. This 
utility-like nature of the equipment will be produced both by more 
effective hardware, but even more importantly by expert systems 
software which greatly simplifies the use of most information 
applications. 


Information content grows in importance over facilities as those 
facilities (particularly storage, computing power and communications 
capacity) rise in effectiveness and decrease in cost. Effective 
software, database and support services will gain in relative 
importance. 
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13.  Disintermediation will accelerate. Disintermediation, a concept 
popularized by Paul Hawken in his book The Next Economy, means that 
changing technology, markets and consumer competence will eliminate 
much of the need for middle-men, including many of the functions 
performed by tellers, telephone operators, teachers, investment 
brokers, and aspects of MIS/EDP “gatekeepers". 

14. Discontinuous change is likely. These megatrends suggest a uniform 
set of forces. However, change is likely to vary significantly in 
its speed and pervasiveness depending on the particular combination 
of new technologies, regulatory and policy decisions, social trends 
and other marketplace forces involved. Reversals, false starts, and 
dramatic take-offs and sustained expansion will al] occur. 


In the context of these megatrends and the forecasts of Charles Jonscher, 
Joseph Laird and Michael Tyler, we will take as a basic, optimistic forecast 
for the industry, a growth rate of its products and services in the business 
sector of twice the growth rate of the GNP (15). For the household sector the 
basic forecast is that information expenditures will grow at about the same 
rate as the GNP (absent other major factors, information will not be a larger 
percentage of the family budget in the year 2000) (16). There are potential 
countertrends that would diminish this forecast (17). The above forecasts, 
for applications, the industry megatrends, and the countertrends are used in 


the four scenarios in Section 6. 
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While the above forecasts and megatrends are an appropriate starting 
place, there are some possible countertrends that could have significant 
impact on the information industry. 


Information systems could become so good that their dollar volume 
declines as data becomes more accessible and less expensive. Likewise, 
expert systems could improve to the point where more can be modeled more 
effectively, actually using smaller samples or key data because of better 
understanding of the decision-environment. Similarly, as the wisdom of 
human users of information grows, and as more effective storage takes 
place in the massive portable storage media we call brains, higher 
quality information may be sought but sought less often. 


The forecasts for growth of the information industry presume their 
continued productivity increases. Fifteen years of such continued 
productivity increases could lessen the need for information "raw 
materials". Or the cost for the information could diminish 
Significantly. Or the productivity increases could have displaced enough 
jobs that in the absence of any major societal adjustments, consumer 
spending power declines to the point where the economy is seriously 
hampered. 
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Alternatively the home use of information services could increase 
dramatically with the right combination of technology and consumer 
demand. For example a much greater interest jn using information 


services might evolve if learning and information related creativity 
became more prevasive. 
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4. SOCIETAL IMPACTS OF THE INFORMATION REVOLUTION 


Barring catastrophe, the Third Millennium just fourteen years away will 
be an information millennium - an era where information will be the key 
strategic resource upon which individuals, organizations and nations rely for 
their growth and development. Our choices between now and the end of the 
century could have an enormous influence on the information revolution and the 
nature of the coming information millennium. 

The information industry will play a major role in shaping the 
information millennium. For example, many in the industry feel that the 
responsibility for addressing the privacy impacts of new information products 
and services rests first with the industry. We believe that this kind of 
thinking -- taking responsibility for the impacts of the information 
revolution -- is necessary to ensure that its full potential is achieved (and 
to avoid the dangers described in the 1984 and Beyond Scenario). 

In this section we review the potential societal impacts of the 
information revolution. We look first at its impacts in specific areas, 
particularly education and employment. Then we look at different whole-system 
images of how the information society may evolve. The overarching theme is 


that we are responsible for the outcomes. 


SPECIFIC SOCIETAL IMPACTS 

What are some of the specific societal impacts of the information 
revolution that we have already experienced or may experience between now and 
the year 2000? Future Survey editor Michael Marien constantly scans a wide 
body of literature. Table 4-1 presents an abridged version of Marien's 


summary of the impacts of new information technologies. 
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Table 4-1: 80 Impacts of New Information Technologies 


I. International Relations 


Increased rich-poor gap between 
nations 

Power leaking out of sovereign 
nation-states 

Threat to cultural autonomy in 
Third World 

Aid to Third World development 
Computerized language transla- 
tion by year 2000 enabling 
better international under- 
standing 

Undermining of industrial 
society interests in USSR 
Destabilizing military balance 
of power by possible false 
alerts, etc. 


II. Economics and Finance 


New meaning of poverty, wealth, 
and growth 

Productivity gains from com- 
puters; better models for 
business decisions 

Computer enables large-scale 
trans-national corporations 
and reinforces existing power 
distribution 

Computer enables lower inven- 
tories for manufacturers 

Loss of industry boundary lines 
Financial deregulation encour- 
aged 

Home banking encourages use of 
more services 

Stock trading globalized and 
acce lerated 

Increased vulnerability of 
international financial system 
Consumers have increased 
choices available 


18. 
19. 


20. 
21. 


22. 
23. 


24. 


25. 
26. 


27. 
28. 
29. 
30. 
31. 


32. 
33. 


34. 
35. 
36. 


III. Government 


New decision-making models 
available 

More information makes 
decision-making more difficult 
Tax collection facilitated 
Increased advantage to 
incumbent Congressmen 
Potential to enhance 
democratic participation 
Widespread TV changes present- 
ation of politics and inten- 
sifies system fragmentation 
New technologies undermine 
rationale for airwave 

regu lation 

Urban planning facilitated 
VCR use evades government 
censors 


IV. Crime and Justice 


Computer crime more extensive 
than bank robbery 

Better surveillance 

techno logies 

National computerized criminal 
history system 

Computerized files inter- 
connected 

Fingerprint computers for 
foolproof ID 

Smart cards for better ID 
Electronic devices to monitor 
paro lees 


V. Health and Health Care 


Telemedicine enabling patient 
examination at a distance 
Computers to prepare patient- 
specific educational materials 
Computers to assist in diag- 
nosis and cost analysis 
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Table 4-1: 
37. 


38. Home computer health adviser 

39. “Hospital on the Wrist" to 
administer drugs and monitor 

40. Technostress 

41. High occupational illness in 
the computer industry 

VI. Work 

42. Job displacement 

43. Job creation 

44. Computer monitoring of employees 

45. Increased capability of central 
managers 

46. Middle managers: shrinking ranks 
and changing roles 

47. Decentralization of operations 

48. Women's work more tedious and 
specialized 

49. Work at home enabled by 
computer 

50. Better marketing information 
for farmers 

51. "Gods and Clods": work divided 
into smart jobs and dumb jobs 

VII. Education 

52. New literacy required; need for 
educated and flexible workforce 

53. Information overload ( infoglut) 

54. Capability for global tele- 
education 

55. Computer potential for tutoring 
and improved learning 

56. Computers to displace teachers, 
doubling student/teacher ratio 
by 2003 

57. Decline of reading 

VIII. Knowledge 

58. Computers facilitate scholarly 
research and coordinate 
library acquisitions 

59. Weather forecasting improved 

Source: Michael Marien ed., Future 


Smart card health records 
carry full medical history 


Future Society, 


S 


60. 


61. 
62. 


63. 
64. 
65. 
66. 
67. 


68. 
69. 


70. 


71. 


72. 
73. 
74. 


75. 


76. 
77. 


78. 
79. 


80. 


urvey Annual 
1986, pp. 186-187. Copyright, World Future Society, 


80 Impacts of New Information Technologies continued 


Mapmaking greatly improved, and 
computerized maps soon in auto- 
mobiles 

Knowledge engineering demystifies 
expertise 

Databases and electronic 
publishing link users with authors 
and publishers without librar- 
jans or other intermediaries 
Computerized photo composites 
may create dangerous deceptions 
Blind faith encouraged in 
computer decisions 
Fragmentation of knowledge as 
information increases 
Continuous modification of 
electronic record makes 
referencing more ambiguous 
"Meaning lag"--growing gap 

More uncertainty created 
Certain types of knowledge 
valued less; quantitative 
criteria more important for 
decisions 

Electronic pollution to too 
many signals creates false 
readings on instruments 

Erosion of copyright control 


X. Individual and Society 


Living patterns dispersed; 
travel demand increased 
Electronic devices encroach on 
commons of speech 

New structure of societal 
interaction not based on 
locality; no sense of place 
Changed roles of men, women, 
and children 

Perceptual numbing 
Privatization of information 
exacerbates inequalities 
Monitoring and decreased privacy 
Humanized machines to liberate 
people, amplify the brain 
Human-machine interactions as 
dehumanizing and isolating 


1985, Maryland: World 


4196 St. Elmo Avenue, Bethesda, MD 20014, used with permmission. 
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The items in this list range from the profoundly important to the 
commonplace. But taken together, all these items give some greater definition 
to the common assertion that new information technologies are having a 
profound impact on society. 

Aside from its breadth, the most striking thing about the list in Table 
4-1 is that it is full of contradictory assertions. For example, will the 


information revolution give us: 


more jobs or fewer jobs? 


more "smart" jobs or more "dumb" jobs? 


improved learning, or “infoglut" and "meaning lag"? 


centralization or decentralization? 


humanization or dehumanization? 


faster Third World development or an undermining 
of Third World economies and cultures? 


dramatic productivity gains or a destabilized 
international financial system? 


These are all obviously crucial questions for the future of our society. 
What determines which way things will go? Is it simply a matter of what the 
"impacts of technology" will be on society? In most areas of life the impact 
of information technologies will be determined by a larger set of social and 
economic decisions. 

In education, for example, some fear that the “computerized classroom" 
will overemphasize rote learning because it is easy to create programs that 
drill and test. Some fear the computer's presentation of material in static 
patterns, with right/wrong answers for everything, could encourage 
intellectual conformity. Others believe computers offer potentials for more 
active learning, less mental drudgery, individually tailored learning, and 
more independent learning. Still others go further and argue that it is 


possible to design computer tools for learning that will enhance our 
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creativity and our ability to do holistic, big picture thinking. 

Some fear that, in the face of limited human capacity for processing 
information, new information technologies will just create more information 
overload and impede meaning, preventing us from making sense of things. 
Others belive we can utilize information technology to achieve the new kind of 
literacy described in Section 5 that will include the competence to search 
out, analyze, and synthesize the information we need. 

Who is right? Or, a better question may be: How can we steer education 
in the way we want it to go? It seems plausible that computers could skew 
classrooms toward rote learning, but if we are alert to this possibility we 
can turn our efforts toward using computers in more creative ways. 
Information overload is a growing problem, but used skillfully, new 
information technologies could help us cope with it. In other words, what 
happens in education depends less on the technology itself, which embodies a 
great variety of potentials, than on how we choose to use it. How we choose to 
use technologies will depend upon our decisions about learning needs for 
living in a knowledge-based society, curriculum design, and even the proper 
functions of schools in our society. 

Or consider the subject of work. It is possible that between now and the 
end of the century manufacturing and office automation and the proliferation 
of expert systems will eliminate far more jobs than they create (e.g., the use 
of computer-assisted design software may eliminate many of the 300,000 
draftsmen in the US). And the new economy may well create more low-skill, 
low-wage jobs than better ones. For example, between 1982 and 1995 there 
will be an additional 6 million professional and technical jobs created 
according to Bureau of Labor Statistics estimates. However, the only other 


categories that will have large growth, 6 million each, will be clerical 


workers and service workers, both categories with relatively low pay scales 
(1). As aresult, it is plausible that we could evolve toward a_ society 
divided between "gods and clods" -- an extremely busy elite of managers and 
professionals and a _ large majority of lower-level workers, many of them 
displaced from previous jobs and now mobile in a downward direction (2). It 
is also possible that in the decades ahead, unemployment (not downward 
mobility, but lack of jobs) will become a pervasive problem. 

Although employment impacts are uncertain, let us assume that high- 
technology does have a significant effect on employment over the long run. 
There are still many options for action. One approach is to intentionally 
stimulate the creation of more jobs. We could establish retraining programs 
and new institutions to broker people and jobs. We could adopt policies to 
stimulate small business, or launch large-scale projects such as rebuilding 
the nation's infrastructure. 

A second approach is to make better use of existing job slots. We could 
encourage part-time work and work-sharing. We could shorten the work day or 
work week, take longer vacations, allow more pregnancy and child care leave, 
and provide sabbaticals for learning and community service. 

A third approach is to increasingly divorce income distribution from 
employment and foster new ways, besides jobs, of participating meaningfully in 
the activities of society. To distribute income, employees could be 
encouraged to purchase stock. ownership plans (ESOPs). An even more direct 
approach would be through a guaranteed annual income or a negative income tax 
program. We could open up new avenues of social participation by giving 
incentives to corporations and foundations to support activities in the 
voluntary sector. Many other strategies are possible (3). 

Each choice in this menu of alternatives would take us toward a different 


social future. In some cases the role of government would expand; in others 
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jit might contract. Some choices would encourage small business; others would 
foster large private or public enterprises. In the long run, the principal 
choice may be whether to use employment or other strategies to allow people to 
meet their basic needs. The point is that what happens depends on what we do, 
not simply on the inexorable impacts of technology. 

We believe this is the lesson that can be drawn from looking at the 
impacts of information technology on any other aspect of life. What happens 
will depend more on the larger context of value choices and actions by 
business and government than on the technology itself. Section 6 will 


integrate this larger context of choices into multiple scenarios. 


THE INFORMATION SOCIETY AS A MAJOR SOCIETAL TRANSFORMATION 

A second way to look at the societal implications of the information 
revolution is to examine the thinking of social theorists who are attempting 
to see what the whole adds up to, how the information revolution relates to 
the overall] patterns of change in our society. 

Many leading future-oriented thinkers believe the present period 
represents a critical transition in the evolution of human society and that 
information advances are an important part of that transition. Table 4-2 
contrasts the different images of "transformations of civilization" set out in 


the following major studies of the future (4): 


- Daniel Bell, The Coming of Post-Industrial Society 

- Alvin Toffler, The Third Wave 

- John Naisbitt, Megatrends 

- Willis Harman and 0.W. Markley, Changing Images of Man 


Yoneji Masuda, The Information Society 
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Table 4-2: The Information Society & Transformation of Civilization 


Theor ist Transformations of Civilization 

Daniel Bell Pre-Industrial Industria] Post-Industr ia | 

Alvin Toffler First Wave Second Wave Third Wave 

John Naisbitt Agricultural Industrial Information 
Society Society Society 


Information Society 


Willis Harman -or- 
and Pre-Modern Modernization Learning Society 
0. W. Mark ley -or- 


Failure Futures 


Information Revolution 
1) Automation 


Yoneji Masuda Agricultura] Industria] 2) Knowledge 
Society Revo lution Creation 
3) System 
Innovation 


Source: Institute for Alternative Futures 

Many other studies could be included in this list (5). But this grouping 
allows for a comparison of major viewpoints and provides a basis for 
considering the scenarios in Section 6. 

Each of these observers believes that we are passing through a transition 
as great as the largest changes of the past. They compare today's changes to 
the invention of agriculture, which created the food surplus that allowed 
cities and civilization to come into existence after 4 million years of pre- 
Civilized life, and to the Industrial Revolution, which came 10 thousand years 
after the invention of agriculture. They all believe that the present 
transition is happening at a tremendously accelerated rate in roughly the 
length of a long human lifetime. John Platt, another futurist who shares this 


general outlook, believes that we live in a “singular epoch"(6). 
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“Anyone who is willing to admit that there have been 
sudden jumps in evolution or human history, such as the 
invention of agriculture, or the Industrial Revolution, 
must conclude... that we are passing through another 
such jump far more concentrated and more intense than 
these..." 

All of these future-oriented observers also believe that information is 
playing a pivotal part in this social transformation. The changing role of 
information and information technology in society is central to all their 
theories. While these future-oriented thinkers all agree that a new stage 
of civilization is emerging, with information playing a critical role, their 
views differ on fundamental matters: the key "driving forces" for societal 
change, the central features and overall pattern of today’s change, and the 
extent to which we can steer this juggernaut of change. [For a summary 
comparison of Bell, Toffler, Naisbitt, Harman and Markley, and Masuda, see 
Table 4-3]. 

Driving Forces for Societal Change 

In sociologist Daniel Bell's classic theory of the emergence of Post- 
Industrial Society, the critical driving force for change is the codification 
of theoretical knowledge through science and the emergence of systematic 
disciplines of knowledge. The key aspects of change -- the exponential growth 
of science, systematic R&D, and new intellectual technologies -- flow directly 
from the codification of theoretical knowledge. 

In futurist Alvin Toffler's theory of the Third Wave, the key driving 
force is growing complexity and diversity in our social and economic life. In 
his view, societies based on the Industrial Revolution became "massified" and 
homogeneous with mass production, mass markets, mass education, mass media, 
mass entertainment, and mass political movements. But since the late 1950's 


the key aspect of change has been "demassification": more variety of goods 


and services, niche markets, more special-interest newsletters and magazines 
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and channels for electronic narrowcasting, more diverse family styles, single- 
issue politics, more numerous ethnic, racial and group identities, and so on. 
We are demassifying the mass society, creating a far more complex and 
heterogeneous society, and it is this heterogeneity that demands higher levels 
of information flow to coordinate the new, more differentiated social order. 

John Naisbitt, like Toffler, believes social development rather than 
technological change is leading the way into the Information Society. 
"Today's information technology," he says, "did not bring about the new 
information society. It was well underway by the late 1950's. Today's 
sophisticated technology only hastens our plunge into the information society 
that is already here" (7). For Naisbitt, the key aspects of change are the 
rise to dominance of the information sector of the economy and the emergence 
of information as the key strategic resource in the econony. 

Futurists Willis Harman and 0.W. Markley, both at SRI International when 
they wrote Changing Images of Man, emphasize the dilemma-like nature of 
current problems: we want to keep up economic growth, but the impacts of the 
kind of economic growth we have had in the past are increasingly intolerable; 
we want to back away from government controls, but the impacts of our 
technologies grow and demand more regulation; we depend on jobs to distribute 
wealth and provide meaningful social roles, but manufacturing and office 
automation are eventually going to eliminate many of the jobs we have today; 
we dislike the idea of income redistribution, but the rich-poor gap between us 
and the Third World is likely to have intolerable consequences over the next 
few decades. These problems are dilemma-like because they cannot be resolved 
within the framework of industrial technologies and the industrial era's world 
view. But new technologies and worldviews are emerging, and the combined 


force of worsening problems and new, attractive images of the future will be 


Table 4-4: Daniel Bell's General Schema of Social Change 


SR A A ree eet 


PRE- INDUSTRIAL INDUSTRIAL POST-INDUSTRIAL 
ee 
REGIONS: Asia Western Europe United States 

Africa Soviet Union 
Latin America Japan 
ECONOMIC PRIMARY SECONDARY TERTIARY QUATERNARY 
SECTOR: EXTRACTIVE: 
Agr iculture Goods Producing Transport Trade 
Mining Manufactur ing Recreation Finance 
Fishing Processing Insurance 
Timber Real Estate 
QUINARY 
Health 
Education 
Research 
Government 
OCCUPATIONAL Farmer Semi-skilled Professional and technical 
SLOPE: Miner worker Scientists 
Fisherman Engineer 
Unskil led 

worker 
TECHNOLOGY : Raw materials Energy Information 
DESIGN: Game against Game against Game between persons 

nature fabricated nature 
METHODOLOGY : Common sense Empiricism Abstract theory; models, 
experience Exper imentat ion Simulation, decision 
theory, systems analysis 
TIME Orientation to Ad hoc adaptive- Future Orientation 
PERSPECTIVE: the past; ness, Forecasting 
Ad hoc responses Projections 
AXTAL Traditionalism: Economic growth: Centrality of and codifi- 
PRINCIPLE: Land-resource State of private cation of theoretical 
limitation control of know ledge 
investment 
decisions 
Source: Daniel Bell, CPIS, p. 117 as cited in Larry Hirchhorn, "The Future 


of Long-Range Planning in the United States: A Pessimistic 
Scenario," World Future Society Bulletin. Vol. 13, No. 1, Jan-Feb. 
1979, pp. 8. Copyright World Future Society, 4916 St. Elmo Avenue, 
Bethesda, MD 20014. Used with permission. 
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the driving forces for change. Harman and Markley believe the key changes need 
to be at the metaphysical and value level. In the hierarchy of information 
types (data, information, knowledge, wisdom) we need to integrate the lower 
levels of information with the perennial wisdom, the highest values found in 
every civilization, and create a more wisdom-oriented society. 

For Yoneji Masuda, the key driving force is the computer. Whatever 
shifts toward information occupations may have happened before, he believes, 


it is the computer that creates the possibilities for a radically new society. 


Overall Pattern of Change: 

The overall pattern of change envisioned by Daniel Bell is the most 
conventional of this group of social theorists. While he anticipates major 
structural changes like the growth of quaternary and quinary sectors of the 
economy (see Table 4-4) he does not anticipate major changes in beliefs, 
values, goals, or social trends. He essentially accepts the view of the late 
futurist Herman Kahn that the "long-term multifold trend of Western culture" 
is likely to continue, taking us toward meritocratic elites, centralization of 
economic and political power, increasing military capability, Westernization, 
affluence, urbanization, and social engineering (8). 

The other theorists listed above anticipate changes that take our society 
in fundamentally new directions. For Toffler, the defining characteristics of 
Industria lism -- massif ication, standardization, specialization, 
synchronization, concentration, and maximization -- are all being virtually 
reversed. Naisbitt's "megatrends" are all new directions since the 1960's. And 
while some of Naisbitt's trends do not seem to have the force they appeared to 
have in 1980, especially the trend from North to South, they basically confirm 
Toffler's analysis. 


While Toffler and Naisbitt consider value shifts, they become central 


for Harman and Markley, who see value-based positive images of the future as 
the key to successfully coping with our worsening dilemmas and problems. 
Harman and Markley try to identify the general characteristics of an image of 
the future that would have a possibility of resolving these problems, such as: 
a holistic perspective; an ecological ethic; a self-realization ethic; a 
capacity to integrate apparently opposing views in a new synthesis; a 
balancing of satisfactions along many dimensions of life without 
overemphasizing the satisfactions of wealth and "things;" and a society that 
is deliberately open-ended and experimental rather than dogmatic. 

Yoneji Masuda, who developed "The Plan for an Information Society: 
Japan's National Goal Toward the Year 2000," sets out perhaps the most 
radical vision of all. He foresees the Information Society emerging through 
three stages. In the first stage, automation, traditional mental and physical 
labor will be increasingly accomplished through the application of 
information technology. In a second stage, knowledge creation, our mental 
capabilities will be amplified in a way that will allow us to solve problems, 
create opportunities and do things we could never do before. In a_ third 
Stage, system innovation, Masuda forsees epochal changes in the economy, 
politics, and society, above all an emphasis on creativity, life-long self- 


learning, and what he calls "knowledge-creative education." 


Ability To Steer Change: The writings of Bell, Toffler, and Naisbitt 
often have a tone of “inevitable change," but in fact all these social 
theorists believe that to some extent we have the power to guide our society's 
evolution. Toffler warns that, while sweeping change is inevitable, it will 
not necessary bring a more democratic society. Naisbitt says the technology 
of the new information age is not the determining force: it will succeed or 


fail according to the principle of high tech/high touch -- that is, it will 
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succeed if it is guided by a true concern for people and their real needs and 
potentials. 

Harman and Markley believe that worsening problems will force drastic 
changes that could go in any number of directions, from societal collapse or a 
more authoritarian society to a highly positive social transformation. How 
smoothly this transformation can be accomplished will depend on the extent 
that everyone understands the need for it, sees benefits fron it, and feels 
they are contributing to it. A minimal transformation might get us through to 
a stable "Information Society," but our chances of success would be higher if 
we could achieve a spiritual deepening and an outbreak of creativity that 
would take us to a "Learning Society." 

Masuda believes that the information technology capabilities now coming 
into existence create a considerable danger that we will move toward a 
controlled society. The only way to avoid it, he believes, is through a 
Renaissance of social improvement. For Masuda there is no middle ground, no 
muddling through. Before the new technological infrastructure is fully 
established, we must dedicate ourselves to achieving this Renaissance or else 
we will find ourselves in the “Automated State." Our own vision and 
determination and effort will make all the difference. 

In Section 6, the “High-Tech Information Society" scenario plays out a 
future similar to that envisioned by Daniel Bell and Herman Kahn. The 
"Creative Society" scenario draws on the images forecast by Toffler, Naisbitt, 
Harman and Markley, and Masuda. 

The future may not prove to be as optimistic as these images portray it. 
Toffler, Harman and Markley, and Masuda all warn of problems and dangers 
ahead, including the possibility of using informaiton technology to create a 
more authoritarian society. In Section 6, the “Things Bog Down" scenario 


explores a less optimistic future, and the "1984 and Beyond" scenario explores 
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the possibility of creeping authoritarianism. The scenarios present four 
distinct pathways for the information revolution and society, and many more 


pathways can be imagined that blend various elements from these four futures. 


CHOOSING THE INFORMATION SOCIETY 
This review of several of the most important whole-system images of 
society suggests that the range of possibilities for positive social change 
may be much greater than we sometimes imagine. The four scenarios in Section 
6 should aid you, the reader, in developing you own preferred ‘image. 
Attractive, coherent images of the future exert upon the present a kind of 
"magnetic pull" toward the future, bringing themselves into existence. This 
is the central insight of the European cultural historian and futurist Fred 
Polak. As Polak puts it (9): 
"The rise and fall of images of the future precedes 
or accompanies the rise and fall of cultures. The 
image of the future can act... as a regulative 
mechanism which alternately opens and shuts the dampers 
on the mighty blast-furnace of culture. It not only 
indicates alternative choices and possibilities, but 
actively promotes certain choices and in effect puts 
them to work in determining the future... The task 
before us is to re-awaken the almost dormant awareness 


of the future and to find the best nourishment for a 
starving social imagination.... 


If Polak is right, our own images of the future of the information 


society help to shape the information society. If so, we need to take care 


that our images are worthy of the generations ahead. 
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5. INFORMATION POLICY 


This section explores four of the most important policy issues that will 
be critical between now and the year 2000. The four issues examined here - 
privacy, the role of government, intellectual property rights, and information 
literacy - emerged as the four public policy issues rated "most important for 
the future" at a workshop the Institute for Alternative Futures conducted at 
the Information Industry Association's BOCA IV conference in 1986. 

The way these information policy issues are dealt with will effect the 
whole society as well as the information industry. They involve the health of 
our economy and the protection of our freedoms. How these issues are resolved 
will depend on efforts made by the government and the information industry 
itself. Therefore information policy should not be approached in terms of 
prediction, but rather in terms of understanding options and _ taking 
responsibility for creating a “preferred future." 

The information industry will play a central role in defining and 
resolving these issues. It could do this most effectively by joining in 
discussion with others who are heavily involved in information, including 
public officials, academic experts, and consumer representatives. New kinds 
of broad-based, non-adversarial forums could be highly effective in clarifying 
information policy issues and defining alternative directions. One purpose of 


this report is to help stimulate such a discussion. 


Three Basic Characteristics of Information Policy Issues 

Information policy issues have three characteristics that, while not 
unique to this policy area, are important to keep in view. First, information 
policy is not guided by a national overarching goal, like “energy 


independence," or by a coherent national plan, like the plan for interstate 
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highways. 

Second, information policy issues contain large, inherent uncertainties 
about technology and market behavior. Large uncertainties can lead reasonable 
people to quite different judgments about the nature and seriousness of issues 
and the most effective ways to resolve them. 

Third, information policy choices are usually not between "good" and 
"evil," but between legitimate and competing values, goals and interests. As 
a result, these issues are not likely to be resolved completely in favor of 
any polar position. The challenge at any particular time is to strike an 
“appropriate balance" among the conflicting values and interests. 

These basic characteristics have an important implication: the long-term 
resolution of information policy issues must involve the participation of all 
stakeholders’ points of view. 

In the following review of policy issues, we do not attenpt to predict 
the situation in the year 2000. Rather, we attempt to clarify different views 
of each issue, show why it is likely to be a prominent issue in the year 2000, 
and discuss the nature of the “appropriate balance" that needs to be found to 
resolve the issue. Then, for each issue, we use the scenarios in Section 6 to 
develop four possible alternative "paths" that it might take between now and 


the year 2000. 


PRIVACY 

We believe that privacy is the one issue with the greatest potential to 
take the Information Revolution in dangerous directions. As a result, we have 
constructed one of the four scenarios in this report, "1984 and Beyond," 
around the possibility that information technology will be misused for 
purposes of social control. There is no way to estimate the likelihood of 


such a development, for it depends on what we do. 
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Different Views of the Privacy Issue 

Some believe that the private sector poses the greatest threat to 
individual privacy. In this view, government record keepers are at least 
restrained by a substantial body of law, while private sector record keepers 
are less constrained by law. Others believe the threat derives far less from 
the private sector than from the potential for government abuse. In _ this 
view, it is the ability to invade privacy combined with the power of the state 
that is truly dangerous. 

Privacy is the number one public concern related to information 
technology and the information industry. In The Road After 1984, a research 
report done for Southern New England Telephone, pollster Louis Harris found 
that more than three-quarters of the public say they are "very" or "somewhat" 
concerned about threats to their personal privacy. The public most frequently 
accuses credit bureaus and the government of breaching their privacy. They 
believe the other biggest threats to the confidentiality of information about 
them come from loan companies, insurance companies, banks, public opinion 
research firms, and government welfare agencies. Majorities of the public and 
all leadership groups believe that files with personal information about 
themselves are being kept "for unknown purposes." Vast majorities of the 
general public believe it is now possible to link data from many sources into 
master files, and they believe such files are an invasion of privacy. Almost 
seven out of ten of the public believe that unless privacy is better 
protected, a society resembling George Orwell's Nineteen Eighty-Four is at 
least "somewhat close" (1). 

Despite these views among the general public, there is a surprising lack 
of consensus among experts and leadership groups about the seriousness of the 


privacy issue. Below is a sampling of the many shades of opinion. 
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Some believe privacy is already a critical problem, at least within the 
executive branch of the Federal Government. Over a decade ago, former Senator 
Sam Ervin already feared that the 

...unlimited possession of the resources to build and 
operate data banks on individuals, and to make 
decisions about people with the aid of computers and 
electronic data systems, is fast securing to executive 
branch officials a political power which the authors of 
the Constitution never meant any one group of men to 
have over all others. It threatens to unsettle forever 
the balance of power established by our Federal 
Constitution (2). 

Some believe privacy is already a rapidly growing problem in the private 
sector. A decade ago, privacy concerns about credit bureaus led to federal 
regulation. Ronald Plesser of the law firm Blum, Nash & Railsback predicts 
that the next big private sector privacy issue will involve the sharing of 
information from medical records (3). AIDS and drug testing are starting to 
call attention to medical record privacy issues. Total genetic profiles, 
which many biomedical researchers believe will be possible by the year 2000, 
will raise unpercepted issues of medical information privacy (4). 

Privacy is not just a potential big business problem. Small businesses, 
operating in computer networks, could be a growing problem, too. For example, 
small companies working with landlords now create "renter databases" with 
names of people who have ever made grievances or taken legal action against 
landlords. These databases contain no information about the validity of the 
renters' charges. Other small businesses are creating “patient databases" of 
people who have ever filed malpractice suits. There are right wing groups 
creating electronic databases on suspected traitors. 

Some are concerned about the potential for future dangers. “Social 


conditions may change," warns Gary Marx, a professor of Sociology at MIT, "a 


more repressive government or a less tolerant public may gain sway in the 
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United States - perhaps because of a severe economic downturn, immigration 
pressures, or a major foreign policy or military defeat. Under such 
conditions, today's surveillance systems - and tomorrow's more powerful ones - 
could easily be used against those with the 'wrong' political beliefs...." 
(5). 

Some fear that privacy problems will grow so slowly and subtly that we 
will fail to notice them. Emotion-laden issues such as AIDS, terrorism, a 
"war on drugs," and reducing welfare fraud will slowly push privacy aside. We 
will become numbed by many small intrusions in seemingly unrelated areas, and 
become indifferent to them (6). 

Some emphasize subtler privacy dangers. David Burnham, author of The 
Rise of the Computer State, fears that unless our growing technical capability 
for surveillance and record keeping is balanced by privacy protections and 
greater tolerance, deviants and past wrongdoers may be increasingly 
discriminated against in employment and personal associations. 

The knowledge that one cannot discard one's past, that 
advancement in society depends heavily on a good 
record, will create considerable pressure for 
conformist actions. Many people will try harder than 
they do now to keep their records clean, avoid 
controversy or '‘'deviant' actions, whatever’ their 
private views or inclination. Diversity and social 
vitality is almost certain to suffer, and in the long 
run independent private thoughts will be reduced (7). 

Some, like Lewis Branscomb of IBM, believe privacy rules are necessary as 
the amount of personal information collected increases, but do not believe 
that the computer, in itself, makes the privacy problem worse. "It turned 
out," Branscomb believes, “that the computer is a much better technology than 


the filing cabinet for controlling information access, so the computer became 


a solution to the privacy protection issue, rather than the problem" (8). 
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Information in machine-readable form does reduce access to the human eye, and 
computer security measures can help in privacy protection (9). 

Others hold a still more sanguine view. For example, some believe we will 
simply get used to living in a much more “information-open" society where the 
widespread use of personal computers can give individuals rough information 
parity with the government and corporations. In such a society, if you have 
done nothing wrong, you have nothing to hide (10). 

To add to this confusion, there appears to be no consensus about what 
privacy is, no unifying concept to explain why certain types of information 
are legally protectable. After a detailed review of the legal status of the 
concept of privacy, Meredith W. Mendes of Harvard University's Program on 
Information Resources Policy concludes that: 

The constitutional concept of privacy is nebulous and 
unpredictable. The common law is outdated, has 
doubtful application to information technology, and is 
subject to privileges and immunities. Federal statutes 
are riddled with exceptions and holes... State 
statutes vary in coverage... No statute adequately 
defines privacy (11). 

While privacy is difficult to define in precise, legal terms, the concept 
does have a generally understood meaning. The Congressional Office of 
Technology Assessment (OTA) states it in the following way: "“...it appears to 
mean, to most people, the ability to keep certain kinds of personal 
information from other people or to restrict its use, except as one freely 
chooses to permit its disclosure or use" (12). The kinds of personal 
information that might be identified as "private" under such a definition 
include information relating to one's own buying habits; financial 
transactions; information and entertainment sources (books, programs, 


newspapers, magazines, movie selections, database searches); health, 
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medications, and related data; intellectual material relating to one's 


employment; and unpublished written and oral communications (13). 


Why Privacy Will Be a Prominent Issue in the Year 2000 

There are many reasons to believe privacy will continue to be a prominent 
issue in the year 2000. 

A new information infrastructure is rapidly being put into place where 
people leave an electronic trail of transactions with various institutions - 
educational, retail, financial, governmental, professional, criminal justice, 
and others. This electronic trail can be stored cheaply, in perpetuity. 

The ability to interconnect and match many databases is becoming cheap 
and easy. The cost and time required to match or link paper records was 
prohibitive, but computer-based record systems overcome these barriers. The 
computer networks needed for linking myriad databases are already in place. 
For example, the federal government now shuttles data over 300 networks as 
part of its routine operations (14). 

Computer networks shared by many unrelated users and organizations give 
potential access to the files of every organization in the network, unless an 
organization installs security measures on its files. And as networking has 
grown, so has the “user friendliness" or ease of accessing data from networks. 
As a result, networks have "exponentially increased the potential for 
unauthorized access, misuse, and disclosure of personal information among 
private and government agencies, commercial information providers, and 
hackers" (15). 

New information technology applications such as the automated office, an 
automated securities exchange, or in-home information services create whole 
new environments for privacy issues to arise. A number of other new 


information technologies such as cordless and cellular phones, electronic 
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mail, pagers, and local area networks (LAN's) are highly vulnerable to 
eavesdropping for investigative, competitive, or personal reasons. 

some emerging technologies could easily be misused, and even their 
legitimate use raises novel issues. For example, expert systems being 
developed for "profiling" and identifying potential lawbreakers could also be 
used to identify potential political dissidents. A recent report from the 
Office of Technology Assessment concluded that "important privacy and 
constitutional implications are raised by computer profiling because people 
may be treated differently before they have done anything to warrant such 
treatment" (16). As Jerry Berman of the American Civil Liberties Union's 
project on privacy and technology puts it, "When Newsweek makes a mistake 
doing a computer profile of its subscribers, the worst that can happen jis that 
you get junk mail. When the government does it, you may be subjected to an 
intrusive investigation" (17). The legal status of expert system 
recommendations may become a controversial issue; for example, can the 
recommendation of an expert system create a sufficient "probable cause" to 
justify a search warrant or arrest? 

The use of computerized record systems, data-linkage, electronic 
surveillance technologies, and computer profiling is growing rapidly. The 
five largest credit-screening companies hold computer-based records on more 
than 150 million individuals. The health records of nine of ten working 
Americans are held in the computers of their insurance companies (18). Based 
on a survey of Federal agencies (excluding all intelligence and 
counterintelligence agencies), the Office of Technology Assessment found that 
about 25 percent (36 out of 142) of Federal agencies use computerized record 
systems for law enforcement, investigative, or intelligence purposes. Ejighty- 
five federal databases contain about 288 million records on 114 million 


persons. In addition, about 25 percent (35 out of 142) indicated some current 
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or planned use of various electronic surveillance technologies (19). 

State and federal governments have established over 500 programs to 
compare information from two or more sources (20). For example, the IRS is 
gathering a variety of computerized commercial lists, including data on real- 
estate transactions and new car buyers. Anyone on those commercial lists who 
has not filed a tax return will be hearing from the IRS. 

The most controversial computer matching effort is related to the Federal 
government's effort to combat welfare fraud. The states are being required to 
establish “income verification programs" which will allow welfare workers to 
check a welfare applicant's finances by examining Social Security wage 
records, state unemployment wage and benefit records, and some IRS records. 
Most states are also giving social workers direct access to state wage 
information, property records, motor vehicle records, and public school 
enrollment records. The Office of Management and Budget (OMB), which is 
overseeing this massive data-linking effort, is encouraging states to provide 
welfare workers access to bank records, private credit-checking agencies, 
hospital records, and various commercial databases (21). 

The OMB insists that the Federal government is setting up "54 
state/territorial systems, each operating independently," but critics argue 
that the federal government is using computer matching to create a de facto 
national data bank through state governments. When Congress banned the 
creation of a national data bank a decade ago, it had in mind a huge mainframe 
computer containing millions of electronic dossiers. With the proliferation 
of minicomputers and microcomputers linked in computer networks, however, the 
notion of a single data bank has become technologically obsolete. With 
computer matching, a skilled investigator can quickly pull together hundreds 


of independent sources of information. In short, we now have a national data 
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network that can do the same things as the national data bank Congress 
rejected before (22). 

A seemingly innocent but chilling example of the abuse of computer 
matching has been provided by Pete Earley, a staff writer for The Washington 
Post Magazine. The example is fictitious, but it is not the stuff of fantasy. 
It is meant to illustrate the capabilities now coming into place as a result 


of the Federal government's efforts to reduce fraud in welfare programs. 


WATCHING ME, WATCHING YOU 


John first spotted her on his commute to work: 
mnid-thirties, chestnut hair, driving a _ steel-blue 
Mercedes with a vanity plate that read Mine. 


He rushed to his office, turned on his computer, 
pulled out his file of codes and went to work. 
Tracking down this beauty would be cinch, he muttered 
to himself, scanning in his mind the access he had as a 
social worker to numerous public and confidential 
government records. Checking out people had become a 
natural part of his day - it was part of his job to 
separate valid welfare applicants from chiselers. John 
pressed a few buttons on the keyboard, entered the 
authorizing code, hit the “execute” button, accessed 
files from the Department of Motor Vehicles, typed in 
the license tag M-I-N-E, pressed the "search" button 
and waited. It seemed like forever, then, filling the 
screen like magic was this: License tag: MINE. 
Vehicle: 1984 Mercedes Benz 190e. Owner: MARCI 
HAMILTON. 2727 Skyline Drive. Drivers License No. 524- 
64-6789. Date of birth: 9-5-51. Sex: Female. Weight: 
105. Height: 5-6. 


John smiled. He knew from experience that the 
number on Marci Hamilton's license was also her Social 
Security number. He entered 524-64-6789 on the 
keyboard and told the computer to search wage records 
that employers are required to file every quarter with 
state unemployment compensation and tax offices: 524- 
64~6789. MARCI HAMILTON. Employer: Bivens Manufacturing 
Co. From: 5-26-76 to current. Position: National Sales 
Director. Gross pay 1985: $66,134. First Quarter 
earnings: $16,526. 


Not bad, John thought. He typed Marci's address 
into the computer and told it to search the local 
Register of Deeds' records: 2727°Skyline Drive. Block 
221, Lot 5. Land Assessed: 25,072. Improved Assessment: 
65,251. Total Assessment: 90,323. Built 1980. Use: 
residential. Deed of Trust recorded: I11-3-81l. Loan 
Instrument: 23489. Amount: $65,000, between Albert 
Jacob and Marci Hamilton Stratford, and First National 
Security Bank. Other personal assets: 25 foot sailboat, 
assessed at $15,000. 


John paused. Marci Hamilton had once been Marci 
Stratford. He decided to check county divorce records: 
Divorce 5-7-85: Marci Hamilton Stratford versus Albert 
Jacob Stratford. Married 12-7-78. Number of Children: 
two; Andrew Thomas: born 5-5-79; Lynn Carroll Richards, 
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born: 7-8-75. Grounds for divorce: infidelity. Divorce 
sought by : wife, Custody of children: wife. Race: 
husband; Caucasian; wife; Caucasian. Number of previous 
marriages: husband; none, wife; one. Date first 
Marriage was terminated: 9-5-76. Place: Reno, Nev. 


John considered linking his computer with the 
State Data Exchange Network, which would give him 
access to records in other states, such as Nevada, 
where Marci's divorce had been granted. Instead, he 
decided to search local school enroliment records for 
information about her children. Student enrolled: Lynn 
Carroll Richards, Somerset School for the Deaf...Andrew 
"Andy" Thomas Stratford, Thomas Edison High, morning; 
Tri~Area School for Gifted and Talented, afternoons. 


John decided to check federal records from the 
Internal Revenue Service next. Because IRS files are 
confidential, he could not connect his computer to the 
IRS computer in Washington. Instead, he put Marci's 
name on a list that was mailed by the state welfare 
office to the IRS the next day. A short time later, 
John received a computer tape from the IRS that 
contained tax information about Marci's unreported 
income: 

FORM 1090, UNEARNED INCOME: 

INTEREST; $2,500 from 25,000 C.D., First National Bank; 
$5,000 from $50,000 C.D., First National Bank; $3,000 
from $30,000 C.D., Central States Bank; $200, Landmark 
Bank, local Savings Acct. 

DIVIDENDS: $1,500, Bevins Furniture, 5,000 shares, 
CAPITAL GAINS: $12,000 sale of IBM stock. 

OTHER: $7,000, rental from house at 100 Lark Avenue; 
$5,000 executive sales bonus from Bivens Furniture; 


$3,245, winnings from wagers at Highland Horse Race 
Track, 


John reviewed what he had learned. Marci was 
recently divorced after a six-year marriage. She had 
filed for divorce after charging her husband with 
adultery. It was her second marriage. Her 10-year-old 
daughter, by her first marriage, had a hearing problem. 
Her 6-year-old son was above-average in school. Marci 
had an expensive home; secure, high-paying job; rental 
and stock earnings; a prestige car; and enjoyed sailing 
and betting on the horses. 


John called Bivens Furniture. "Good afternoon, 
this is Ms. Hamilton,” a pleasant voice said. 
"I don't want to sound too forward," John explained, 
"but I feel like I already know you. You see, I met 
some people at a party the other night and they told me 
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all about you and your little girl Lynn, with the 
hearing problem, and how Andrew, I mean, Andy, is so 
smart in school." 

"Really, who told you about us?" asked Marci. 

"This is really embarrassing," replied John, "I mean 
really embarrassing, but I don't remember their names. 
It was a big party, you know. Anyway, they said we had 
a lot in common." 


Source: Pete Earley, "Watching Me, Watching You", The Washington Post 
Magazine, May 11, 1986, pp. 9-10 

Artificial Intelligence (AI) expert system profiling programs are being 
developed by a broad spectrum of agencies. In the FBI, an AI system called 
"Big Floyd" is being developed for targeting labor racketeers, arsonists, 
rapists, and potential serial killers and terrorists, among others. Customs 
is developing an expert system to target drug smugglers. The Secret Service 
js creating a classified system to identify potential presidential assassins. 
The Departments of Defense and Energy are creating systems for identifying 
corner-cutting patterns of contractor activity. The IRS is building a system 
to catch tax cheats. The Environmental Protection Agency wants one to 
identify likely polluters, and the Treasury Department hopes to target money- 
laundering banks (23). 

Far more powerful technologies are likely to be in place by the year 
2000. For example, the future technical capabilities identified in our 
conservative, extrapolative technology forecasts in Section 2 should make 
possible speech recognition systems capable of monitoring telephone traffic 
and activating recording and call tracing whenever sensitive topics are 
discussed. Such systems could be applied to a significant part of the 
nation's telephone traffic. Already, it is alleged, the National Security 
Agency can simultaneously monitor some 54,000 telephone transmissions to and 


from the United States (24). 
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There is arguably a significant trend toward a loosening of constraints 
on the government's use of these kinds of technological capabilities. For 
example, the Privacy Act of 1974 specifies that the government cannot collect 
information for one purpose and then, without permission, use it for another. 
But the Federal government's effort to prevent welfare fraud has side-stepped 
this requirement by stratagems such as defining the data transfers as 
interdepartmental “assistance” rather than a "transfer of records" (25). 
Electronic surveillance through the use of bugs and wiretaps is another 
example: the number of Federal court-approved bugs and wiretaps in 1984 was 
the highest ever (26). 

No integrated set of Jaws exists to protect individual privacy, 
especially in the realm of electronic information technologies. Government 
guidelines for computer matching operations are shifting and unclear. There 
are no formal policies governing the creation or use of expert system 
profiles, although agencies may have their own internal guidelines. Policy on 
monitoring transactions in computer databases is unclear (27). 

However, legislation in this area is evolving rapidly. Key legislation 
includes: 1) The Privacy Act of 1974, which creates rights for subjects of 
government records and obligations and duties for government record keepers; 
2) The Fair Credit Reporting Act of 1976, which mandates specific obligations 
for private companies that maintain credit information, with an emphasis on 
getting rid of old records; 3) The Right to Financial Privacy Act of 1978, 
which establishes court procedures required to obtain personal banking 
records; and 4) The Electronic Communications Privacy Act of 1978, which 
extends the protections of federal wiretap law beyond wire-based voice 
conversations to cover private wireless, data, and video communication as 
well. More than 30 states have also passed privacy laws. In the related 


area of computer crime, federal legislation passed in 1984 created criminal 
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Taw coverage of federal computers and computers with individually 
identifiable financial information. The Computer Fraud and Abuse Act of 1986 
extends the 1984 law's protections to private sector computers. Hearings were 
recently held on the Computer Matching and Privacy Protection Act of 1986. No 


further action was taken, and the bill is expected back in the next Congress. 


Finding The Balance 

In the light of all these developments and trends, concern for the 
protection of privacy is clearly justified. The technical potential for 
privacy abuse will grow rapidly between now and the year 2000, and there is 
little likelihood that the problem will somehow resolve itself. 

On the other hand, our legal system also has strong commitments to values 
that may sometimes conflict with individual privacy concerns, such as_ the 
public interest in law enforcement and the protection of public health. To 
the extent privacy protections involve restraints on the free flow of 
information in our society, they need to be balanced with the freedom of 
speech and press. protected in the First Amendment. Business also has 
legitimate needs to collect, use and disclose information about individuals. 
If we want to have and use credit, or want to be able to write checks, or want 
our medical records kept in good order, we cannot ask business to stop 
gathering certain kinds of information about us. If the concern for privacy is 
taken as an absolute, the efficient operation of both government and business 
could be severely constrained (28). The challenge, therefore, is to 
determine the appropriate balance between the need for privacy protection and 
other important values in our society. 

The information industry can play a critical role in helping to find this 
balance. No one else better understands the legitimate needs of business and 


government for collecting and using information, and the dangers of imposing 
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unnecessary obligations and regulations on business. At the same time, no one 
is more exposed to the privacy concerns of customers and citizens. For 
example, the Information Industry Association's support for the electronic 
Communications Privacy Act recently passed by Congress was based on an 
awareness that the use of electronic communications systems ("E-Comms") such 
as electronic mail will be encouraged by prohibiting improper interception or 
disclosure, so that users can be confident that E-Comms are equal in privacy 
protection to mail and telephone. Responsible privacy protection is necessary 
to insure continued growth of the electronic communications industry (29). 
And finally, no one is in a better position to understand the technical 
capabilities of emerging information technologies and their potential for 
misuse. 

Information industry action on this issue is relevant at many levels: 
clarifying the basic concept of privacy; developing policy standards related 
to the collection of personal information by record keepers, the rights of 
record subjects to monitor and participate in the record-keeping process, and 
the confidentiality of personal information; encouraging the development and 
use of encryption codes, physical security systems, and other measures to 
improve information security; providing a model of exemplary private sector 
behavior and fostering industry self-regulation in the form of industry 
privacy codes (for example, Warner Amex, the cable operator of the Qube 
system, pioneered a subscriber privacy code in 1981); supporting appropriate 
legislation, and helping to fine-tune legislation to avoid unnecessary 
negative impacts on business operations; maintaining vigilance in regard to 
privacy intrusions by government and business, helping to alert the public to 
dangers, and refusing to cooperate with activities that may "go too far" in 


collecting and assembling personal information; encouraging and supporting 
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public interest groups concerned with privacy protection; and supporting 
efforts to broaden the concept of “information literacy" to include citizen 


awareness of their rights to privacy. 


THE ROLE OF GOVERNMENT 
Different Views of the Role of Government 

Views about the proper role of government in information differ 
dramatically, especially between countries (30). In the United States, 
however, this debate generally takes place within the framework of a two-part 
agreement. 

There is a high level of agreement that private citizens and private 
enterprise should play the dominant role in information generation and 
dissemination. Our widespread belief in the productivity and efficiency of 
private enterprise leads us to place primary reliance on the private sector 
and the information marketplace for providing information goods and services. 
And our traditional distrust of concentrated government power leads us to fear 
that a dominant government role in providing and controlling information would 
be dangerous to our freedom. 

At the same time, there is substantial agreement that government should 
play an important information role in our society. In this regard the 
information industry is different from other industries. The government does 
not make automobiles or run oj] refineries, but it does collect census data 
and distribute reports of Congressional proceedings. Governments at all 
levels have long been essentially “information companies," operating public 
schools, funding public libraries, delivering the mail, and performing many 
other information services. Federal agencies often have a _ legal 
responsibility to disseminate government-generated information specifically 


written into agency legislation (31). 
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This two-part agreement -- that the government should play a significant, 
but not a dominant, information role -- creates an inevitable ambiguity and 
tension about the proper information roles of the sectors of our society. The 
increasing importance of information, and the fact that emerging technologies 
will allow any organization to more easily collect, enhance, publish and 
distribute information, is likely to increase these tensions and pose almost 


unique problems in the relationship of the government and the private sector. 


Why The Role Of Government Will Be a Prominent Issue in the Year 2000 
A few examples illustrate why the role of government in information is 


likely to be a controversial subject for some time to come. 


1. Intelligent Network Regulation: There is a major clash building between 
public policy and emerging telecommunications technology. Before World War 
II, telecommunication was based on a system of paired copper wire where it was 
too expensive to maintain more than one system either for long distance or for 
local service. Operating the telephone system as a regulated monopoly made 
sense in terms of the existing technology. Since World War II, microwave and 
coaxial cable, and then satellites and fiber optics transformed the technology 
of telecommunications and made a competitive marketplace possible. The 
government eventually responded by forcing AT&T to divest itself of the 
Regional Bell Operating Companies (RBOC's) and by deregulating the telephone 
equipment business. 

Another transformation of telecommunications technology is well underway 
as telecommunications merges with computation to create "intelligent 
networks." But under today's regulatory framework, the RBOC's - nearly half 
of the U.S. telecommunications industry - are barred from the information 


services markets that will be very important in bringing the “intelligent 
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networks" into existence. This consigns the RBOC's to eventual technological 
obsolescence. Battles are inevitable over the years just ahead about the 
extent to which the RBOC's, which continue to control] the essential local 
monopoly telecommunications pipelines, should be permitted to get into the 
information services field in competition with entrepreneurs who have already 


entered the field (32). 


2. Limitations on Free Expression: Controversies related to the broad area 

of limitations on free expression are likely to grow between now and the year 
2000. While the First Amendment severely limits the power of the government 
to restrict the content or dissemination of information, these limits are more 
established for print than for electronic media. The courts have recognized a 
necessity for various restrictions on free expression. Public interests that 
can legitimately limit free expression include national security, protection 
of personal information, protection of copyright, protection of the public 
from obscenity, and protection of the public from deceptive or misleading 
commercial information. In regulated media, government can act to achieve 
greater diversity in the source and type of information disseminated through 
direct regulation of access to communication channels. All of these areas are 


in turmoil (33). 


3. Budget Pressure: The budget deficit and the Graham-Rudman-Hollings 

legislation will put enormous pressure on the federal budget over the next 
several years. This budget pressure could have a large impact on _ the 
competitive involvement of "government in gathering, manipulating and 
disseminating information. The pressure could result in the cancellation of 
many government information offerings, reducing competition from government. 
This would open up new opportunities for the private sector to provide 


information, but it could also eliminate some of the government-generated 
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information that information businesses now use and enhance to create 
products. 

Budget pressure may lead to a very different result: more agencies may 
be tempted to develop cost recovery programs to offset operating costs by 
selling more information products or services. 

Budget pressure could also produce other problems for the information 
industry. For example, the Securities and Exchange Commission's (SEC) 
original proposal for an electronic filing system (Electronic Data Gathering, 
Analysis and Retrieval or EDGAR) intended that the systens' cost of $70 
million be financed by a private sector provider who would then be allowed to 
recoup the investment by being given monopolistic control over EDGAR data. 
This could be an early example of a trend toward government efforts to off load 


the costs of government automation projects onto the private sector. 


4. Information Equity: If economic gaps between the rich and the poor widen 

in our society, information products and services will be less equitably 
distributed as well. Changes in access to information alone will not change 
more basic inequities. But the perception of a growing "information gap" 


could lead to calls for government remedies. 


5. Protecting Business Incomes: Some entertainment businesses are 

increasingly asking for government intervention to protect their incomes, such 
as imposing taxes or royalties on blank tapes, or creating a legal requirement 
for all VCR imports to include circuitry to disrupt or block back-to-back 
copying of copyrighted video tapes. These solutions to business problems 
require a greater role for government, and involve the government in handling 
the administrative costs of ensuring that business incomes are protected. 
While this government-as-the-bill-collector role for the information industry 


may seem strange, the establishment of the Copyright Royalty Tribunal in 1978 
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is a precedent. History has shown that companies and segments of industry 
will actually seek regulation at different points in their growth to protect 


or enhance their own market position. 


6. Selecting a Model of Society: One of the central ideas in Simon Nora and 
Alain Minc's landmark report to the President of France, The Computerization 
of Society, is that emerging information technologies are not inherently 
centralizing or decentralizing; it depends on how they are configured and 
used. As Nora and Minc put it: "Data processing offers the means to implement 
the most diverse schemes, the ‘Tout-Etat' (complete centralization of state 
control) as well as that of extreme decentralization. Thus guiding the 
acquisition of data processing means selecting a model of society" (34). Is 
this assertion true? If so, what are the implications for the role of 
government? These could become much-debated questions between now and _ the 


year 2000. 


Balancing Government's Roles 

There is little question that the Federal government and state and local 
governments will be involved in the information industry. The basic question 
is to what extent. Legitimate roles of government include: 

]. Acting as an information provider/vendor 
. Acting as an information user/customer 


. Acting as a regulator 


> Ww WP 


. Acting as a goal-setter 
This section focuses on the roles of government as provider/vendor and goal- 


setter. 


1. Acting As An Information Provider/Vendor 


For information industry audiences, the “role of government" generally 
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means the role of government as a competitive information provider and vendor. 
The kinds of information the government provides include records of government 
actions (e.g., the Federal Register), educational materials (e.g., Department 
of Agriculture brochures), statistics collected for public use (e.g., Census, 
Bureau of Labor Statistics), information collected from government sponsored 
R&D projects (e.g., Department of Defense-sponsored research on very large 
scale integrated circuits), information used to influence the political 
process (e.g., press releases), information compiled from public and private 
sources to support particular government policies (e.g., Department of Energy 
analyses of the international oi] marketplace), and information compiled to 
support particular segments of the public (e.g., Index Medicus). 

As avendor, the government also distributes information in many forms: 
in printed or microfiche form (e.g., reports by agencies and contractors), as 
magnetic tapes (e.g., Census Summary Tapes), through private sector database 
services (e.g., ERIC data), and even through online database services operated 
by the government itself (e.g., MEDLINE). 

The complexity of the government's activity as provider/vendor makes it 
difficult to generalize about what the “role of government" should be. 
Advocates of an active government information role argue that: 


- Important information needs not served by the marketplace should be met 
by government; 


- When information has been generated or collected using taxpayer funds, 
it should be openly and equitably available to the general public; 


- Government has a legitimate role in developing information resources 
for dealing with societal problems; 


- To participate fully in our democratic society, citizens must be 


informed and aware, regardless of their ability to pay for needed 
information (35). 
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Advocates of restricting the role of government and placing maximum 
reliance on the private sector argue that: 

- Our political economy is based on the view that individual freedom and 
initiative, expressed through competitive private enterprise, are the 
best means of supplying the products and services needed in society; 

- Multiple private sources of information assure that a diversity of 
views are expressed, and customize information to allow it to penetrate 
many different "cognitive screens" (e.g., an item of research news will 
be presented in different ways to scientists, engineers, managers, 
customers, etc.); 


- The private sector can widen the distribution of information from 
government, as well as from private sources; 


- Government intervention in the information marketplace interferes with 
the ability of the market mechanism to allocate resources for the 
optimal production of goods and services; 
- Government entry into the marketplace can have a chilling effect on 
Oey sector information generation, collection and distribution. 
The information industry has attempted to strike a balance between these 
considerations, arguing that there should be an ongoing presumption in favor 
of the private sector, rebuttable in appropriate situations. In this view, 
when a critical need arises for an information product or service not provided 
by the private sector, the government should take the following steps in order 
of priority: encourage the private sector to meet the need, provide 
inducements to the private sector to meet the need, or contract out to the 
private sector. When the government does provide an information product, the 
product's price should generally reflect the full costs incurred in the 
development, production and dissemination of the product (37). 

The Reagan Administration's philosophy generally favors the industry 
Viewpoint, but as noted above, there is a possibility that budget pressures 
caused by the federal deficit will lead government agencies to develop or step 


up cost recovery programs through direct sales of information products. As 


technology lessens the distinctions between creation, enhancement and 
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distribution of information, it will become technologically much easier for 
government agencies to market their own enhanced information products. The 
public might support this kind of “government entrepreneurship" as providing 
equivalent service at less cost. 

Another potential pressure toward a larger government provider/vendor 
role is the problem of exclusivity vs. public access. As information becomes 
more important for competitive success, it will be kept more closely. Put 
another way, exclusivity is what makes information valuable in the commercial 
marketplace. For much of scientific, political and cultural life, however, 
free or inexpensive access to information is essential for progress. Thus the 
growing tendency to commercialize information and hold it more closely could 
bring forth a counter-movement to increase government's role in assuring easy 
public access to information deemed essential for scientific and cultural 


progress, citizen participation, and dealing with societal problems. 


2. Acting As An Information User/Customer 

Important issues of efficiency and competition with the private sector 
also arise jin government's role as an information user. One example of a 
"government as user" issue important for the information industry is 
situations where federal agencies provide data processing services for each 
other. A recent Office of Management and Budget (OMB) circular encourages 
this sort of activity so as to promote the full and efficient use of 
government-owned or leased computers. At the same time, the circular calls 
for compensation for such services rendered, so that computer center managers 
cannot inflate the purported requirements of their own agencies and thus use 
only true spare capacity. Another motivation is that government centers not 
enter into unfair competition with private data processing firms which must, 


of course, charge prices sufficient to cover all costs and pay taxes. 
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3. Acting As A Regulator 

Many government activities discussed in this section related to privacy 
and copyright protection are examples of government acting as a regulator and 
guarantor of rights. But government regulatory activities in the information 
sector of the economy extend far beyond the examples reviewed in this report. 

One regulatory area of great importance to the information industry is 
related to the development of “intelligent networks" between now and the year 
2000. Intelligent networks are able to do what is called “protocol 
conversion," which allows them to compensate for the differences and 
disparities in data formats. Which companies can offer protocol conversion, 
and on what terms, remains an unresolved question. 

At the moment, protocol conversion is typically performed by a value- 
added packet switched carrier on a competitive, unregulated basis, although 
Regional Bell Operating Companies (RBOC's) are permitted to offer such 
services in one particular instance. The Federal Communications Commission 
staff has proposed that all telecommunications carriers, including the RBOC's, 
offer protocol conversion under tariff -- that is, a regulated government 
price schedule. Alongside this domestic policy debate is a parallel 
proceeding in the International Teleconmunications Union, a specialized body 
in the United Nations system. The 1988 World Administrative Telephone and 
Telegraph Conference will establish the international terms and conditions of 
transmission, data processing, and database service offerings for many years 
to come. A number of foreign telecommunications administrations are known to 
favor extending regulation to intelligent network functions, much as the FCC 
staff has proposed. These developments could have a major impact on the 


industry and require creative policy development. 
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4. Acting As A Goal-Setter 

A final broad role for government is goal-setting and foresight. One 
aspect of this role is R&D stimulation and coordination. There has been much 
discussion of Japanese efforts, through the Ministry of International Trade 
and Industry (MITI) and other agencies, to gain a national competitive edge in 
new technical areas such as fifth generation computers (38). This kind of R&D 
stimulation and coordination is not unknown in the United States, but it is 
often done in a back-door way. As Lester Thurow points out, "The U. S. 
Defense Department has often played the role of Japan's MITI. For instance, 
the Department is financing a fifth generation computer project and a very 
large scale integrated semiconductor project to match those of the Japanese" 
(39). 

Government goal-setting can take even more interventionist forms. For 
example, the Japanese are developing what they call the "technopolis 
strategy," making major commitments to the development of high-tech towns that 
will be proving grounds for business and public utilization of state-of-the- 
art information technologies (40). The French government, responding to the 
Nora-Minc report, set goals for the computerization of French society and, in 
pursuit of those goals, pioneered the MINITEL system. MINITEL illustrates how 
clear government goals can speed change: nearly three million subscribers 
already have access to more than 1,200 different data bases, banking and 
financial services, press hookups, and educational and cultural channels. 
MINITEL may also illustrate the dangers of a highly interventionist approach: 
it is underutilized, expensive to maintain, and rapidly becoming 
technologically obsolete. 

Government can play a larger role in goal setting and foresight without 


requiring greater government intervention in the information marketplace. 
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Figure 5-1 contrasts different levels of government intervention and different 
degrees of coherence of government goals and policies. Position A, "high 
government intervention/low coherence of intervention", is probably a fair 
characterization of the information policy arena over much of the past 
generation. With increasing deregulation, we are moving somewhat closer to 
position B, an emphasis on minimizing intervention. Many European governments 
and some advocates of a comprehensive "national information policy" favor 
position D, high government intervention/high coherence of intervention. In 
recent years, information policy debates have often been "A vs. B" debates 


about the proper level of government intervention. 


Figure 5-1: Strategies of Government Intervention 


High Government Intervention 


Position A Position D 


High Coherence 


Low Coherence 
of Intervention 


of Intervention 


Position B Position C 


Low Government Intervention 


Source: Institute for Alternative Futures 
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Position C, low intervention/high coherence of intervention, is 
relatively unfamiliar in economics and information policy. Conventional 
liberals tend to see this position as conservative, because it is highly 
market-oriented. Conventional conservatives tend to see this position as 
liberal because of its major focus on the coherence of government policy. 

Position C might also include government encouragement of "smarter" 
markets. In the information society, Adam Smith's dictum - that increases in 
producer power should be offset by consumer power - can be put into effect. 
The government would watch for and reinforce consumer group activity that 
could provide sophisticated monitoring of products and services. Intelligent 
networks with community bulletin boards are the precursors of national 
consumer evaluation networks whose scope will be far greater than today's 
Consumer Reports. These networks would not remove the need for government 
regulation altogether. For example, the FDA will always need to be the 
ultimate ensurer of the quality of the prescription drug system. But smart 
markets with intelligent consumer networks would significantly improve the 
quality of the drug surveillance system. 

It is possible that the government's role in goal-setting and foresight 
will need to increase between now and the year 2000 to help the U.S. meet the 
challenge of international competition and to help shape the social impacts of 
the information revolution. If so, position C, a low intervention/high 
coherence of intervention policy strategy, will merit attention. Such a 
strategy becomes feasible to the extent that a widely shared strategic vision 


emerges of a preferred future for the information society. 
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INTELLECTUAL PROPERTY RIGHTS 

Copyrights and other forms of intellectual property protection such as 
patents, trademarks and trade secrets are not universal concepts. They have 
no close counterparts in early civilizations or even in some contemporary 
cultures where products of intellectual creation are felt to belong to the 
community-at-large and not to their creators (41). Certain technological and 
social conditions appear to be necessary for these legal concepts of 
intellectual property protection to come into existence. Intellectual 
property rights represent a bargain struck between the public and authors and 
publishers to ensure that creators and providers of information are rewarded 
and that society has an expanding base of information available. 
Technological change periodically forces us to reexamine the nature of this 
bargain. 

Technological change has in fact been the most critical factor in the 
emergence and evolution of the concepts related to intellectual property 
rights. Indeed, it was the invention of printing that created the need for 
intellectual property protection. This breakthrough in copying technology 
caused authors to lose control of the profits generated from their writing, 
and it also caused inventors who went from town to town selling their 
intellectual wares to lose control of the dissemination of their ideas (42). 

Intellectual property concepts have been central elements in market 
economies since the Statute of Anne was enacted in England in 1709. Our 
nation's founders went beyond the British model, asserting the revolutionary 
notion that intellectual property rights belong to the author, rather than to 
the King or government, and that these rights should be protected by the 
government. They adopted a Constitutional clause empowering Congress "To 
Promote the Progress of Sciences and Useful Arts, by Securing for limited 


Times to Authors and Inventors the Exclusive Right to their respective 


5-29 


Writings and Discoveries." They believed that intellectual property rights 
would simultaneously serve the interests of authors and creators and the 
interest of society to encourage the creation and dissemination of knowledge. 

Defining intellectual products as "property" provided incentives for 
creation and supported a great flourishing of creative, technological, and 
scientific works. But the basic concepts of property were originally 
formulated to deal with tangibles such as land and chattels. Property is 
essentially the right to exclude others from possession and use. It has 
become increasingly clear over time that some of the characteristics of 
information and intellectual creation make the definition and enforcement of 
property rights difficult. For example, information can be sold or given 
away, yet retained by the original owner. Unlike a solid object, it takes 
effort to keep information from diffusing or leaking, and the more it leaks 
the more people have it. It can be used repeatedly without wearing out or 
being used up; and while it can go stale, it often improves and expands as it 
is used. Vast amounts of it can be transported inexpensively at the speed of 
light. While it has to be transported by some kind of carrier (radio signal, 
book, tape), its value is independent of the value of the carrier (43). There 
have been efforts to establish units or procedures for measuring the value or 
quantity of pure information separate from any marker or carrier, but there 
is no widely agreed upon standard. 

‘Despite these “peculiar characteristics," treating information and 
intellectual creation as property has worked well over the past 200 years. 
But now, technological changes are underway that are arguably as profound as 
the invention of printing itself. Traditional intellectual property 
protections designed for the technology of mechanical print are being strained 


by the emergence of digital electronic technologies with very different 
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technical characteristics and forms of use (see Table 5-1). In this new 


electronic environment, the “peculiar characteristics" that arise in treating 
information as property are becoming more important, creating major problems 


of intellectual property protection. 


Table 5-1: Contrast of Mechanical Print and Digital Electronic Technologies 


Technical characteristics 
of works 


Mechanical print 

Produced in tangible “units” 
(but requires expensive 
machines and special skills 
to copy in large quantities) 


Fixed in tangible copies 
(one “canonical” form of 
“the work” exists) 


Analog electronic print 
“Originals” sold in tangible 
copies 


Reproducible at moderate 
cost (e.g., xerograhic copies; 
audio and video tapes) 


Decentralized 


Technology-bounded 


Analog electronic broadcast 
Simultaneously available 
(one “intangible copy”) 


Uses of works 


Publishers, printers, and 
booksellers cooperate to publish 
work and sell units to individuals 
or libraries; authors received per- 
copy royaity on first sale of a 
copy; copyright holder retains 
rights to print and publish ‘the 
work” 


Individuals read; scholars quote or 
cite; owner of a copy may copy 
parts of it by hand, or sell, rent, or 
destroy his copy 


E.g., audio recordings and 
videocassettes are initially 
manufactured and sold somewhat 
like traditional, mechanically 
printed books 


Smail works, or parts of large 
works, are often copied privately 
by users with machines, rather 
than by hand; copies of copies are 
poorer in quality than copies of 
originals 


Many individuals have equipment 
and skills to make copies 


Different media and equipment 
usually needed to use and copy 
different types of works 


Advertisers may pay for work to 
attract potential customers to 
their product; alternatively, users 
may pay (e.g., public broadcasting; 
subscription television) 


Technical characteristics 
of works 


Digital electronic 
Simultaneously available 


Reproducible at very low 
cost 


Versatile 


Decentralized and pervasive 


Interconnected 


Dynamic 


Processible 


Autonomous 


Uses of works 


Many individuals may access a 
central store of works, a ‘data 
base” 


Prices for magnetic and optical 
storage media will continue to 
fall; media are very high in 
capacity, and very fast in making 
reproductions; perfect copies can 
be made from copies 


Many types of works (e.g., text, 
music, video-taped or filmed 
pictures) may be stored and 
communicated digitally 


Highly capable machines are 
becoming ubiquitous in homes 
and offices 


Machines may be privately linked 
by switched telephone circuits: 
works can be transfered with 
impunity; and joint authorship is 
not restricted by the physical 
separation of the authors 


Work may be interactive or 
constantly evolving; one 
“canonical” copy may not exist 


Machines may be programmed to 
transform and manipulate works, 
perhaps masking evidence of 
original authorship 


Works may be functional, rather 
than only meaningful, as are 
traditional copyrightable works 


Source: Property 


Washington, D.C.: Off 


Rights in 


an Age of Electronics and 
ice of Technology Assessment, 1986), Table T-1 
on Characteristics of Information Technologies and 
Intellectual Property, p. 24. 


Different Views of the Intellectual Property Issue 


While it 


problems for intellectual property protection, 


is widely understood that technological 


Information. 


Uses of 


changes are posing 


there are major disagreements 


about the magnitude of these problems and what to do about them. 
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Some believe that adapting to technological change only requires 
revisions at the margins of intellectual property law. In this view, changes 
can be dealt with incrementally through judicial accommodation and amendments 
to existing laws. 

Others believe that technological change will have much larger impacts on 
intellectual property law, forcing major revisions of existing legislation and 
the development of new legislation that stands apart from existing law. The 
Semiconductor Chip Protection Act is an example of new legislation specially 
formulated to extend the principles of intellectual property into a new 
technological context. 

Still others believe that recent and emerging technological changes are 
so revolutionary that they will cause what Harlan Cleveland calls "a nervous 
breakdown of copyright protection," (44) which will require a fundamental 
rethinking of our basic concepts of intellectual property: 

The openness which the informatization of society 

brings in its train is raising fundamental questions 

about the idea that knowledge 'belongs' to a person or 

an organization. Like waves eating away the 

foundations of a seashore hotel, the propensity of this 

"sharing resource' to leak is eroding the doctrine that 

knowledge can be owned, exchanged, and monopolized the 

way ‘real’ resources can. Those who persist in 

treating their eat i as property are apt, like King 

Canute, to get wet (45). 
In this view, revisions of the law based on wholly new principles, and new 
legal options that dispense with traditional ideas of intellectual property 
may prove necessary. The 1985 report by The President's Commission on 
Industrial Competitiveness sets out this perspective: 

Although the application of our intellectual property 

rules has been adjusted over time in response to 

changing commercial practice and evolving technologies, 

the continuing stream of the new scientific advances 

calls for rethinking the very concepts derived from 


earlier centuries on which those rules are based. New 
concepts of what intellectual property is and how it 
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should be protected -- beyond patents, trademarks, 
trade secrets, and copyrights -- may well be needed, as 
well as sweeping changes in intellectual property laws 
and the ways they are administered and enforced (46). 
The dominant view of most information industry executives is that while 
technological changes do require major adjustments, the underlying idea of 
copyright is just as valid today as it ever was -- perhaps even more so with 


the greatly increased importance of information. 


Why Intellectual Property Rights Will Remain a Prominent Issue 
The number of important problems involved in intellectual property rights 
is so large that this issue is certain to be important between now and the end 


of the century. Below is a sampling of these: 


Changing stakeholders: New information technologies are changing the 
roles and numbers of stakeholders and diffusing the focus on intellectual 
property protection. For example, authors, publishers, film makers and other 
copyright holders are concerned that new copying and recording technologies 
wil] undermine their ability to enforce their copyrights, and they typically 
want stronger enforcement measures. But database producers, information 
analysts, and others who custom-package existing information often oppose 
tighter restrictions on the use and reuse of copyrighted material and want to 
receive greater financial return for their value-added. Manufacturers of 
copying and recording equipment oppose any measures that would make their 
products less useful to buyers or more expensive. Many educators favor 
arrangements that would let them use copyrighted materials at reduced rates or 
even exempt educational uses from the law. Developing nations championing a 
New World Information Order want industrialized countries to relax 


intellectual property protection so that poor countries can more easily afford 
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to make use of new information products and services. And meanwhile, the 
general public is becoming increasingly accustomed to copying materials of 
all kinds for private use. Most of these stakeholders do not have a_ strong 


concern for the protection of intellectual property (47). 


New kinds of works: The law of intellectual property is being strained 
by new kinds of functional works like computer operating codes and software 
programs, which "fall between the cracks" of the traditional distinction 
between patents for inventions and copyrights for writings. Permissions 
arrangements developed for a printed copy of a book may not be viable when the 
"copy" is a single optical disk with the text of hundreds of books and 
articles combined with sound, pictures, and full-motion video representing 


thousands of proprietary interests. 


New Technology of Piracy: Technologies such as paper copiers, satellite 
antennas, audio tapes and videocassette recorders raise new problems of 
piracy and copyright infringement. These problems will get much worse by the 
year 2000. Writable and erasable optical disk storage will make it much 
cheaper to store large amounts of textual, musical, and visual material. 
Intellectual property will also be able to be communicated and _ transferred 
into storage much more quickly. For example, fiber optic technology now in 
the laboratory (and available for offices and homes by the year 2000) can 
transfer 100 average-length novels over a distance of 100 miles in 1 second 


(48). 


New Technology of Manipulation: It will also be possible to manipulate 
information in very sophisticated ways using microcomputers as powerful as 
today's mainframes. This would allow, for example, the piracy of the contents 


of large commercial databases and a rapid sorting and reworking of the 


5-34 


i ' 4 4 7 
= EEE EE EE Ee EE SF EZ 


| 4 


poe. ens: maw: Rpere:- pees” ino Rarer: Span Raeee- Epes Rime aapere- Riapwne- Eien: ae Bien Rae. Bape Eee | 


information into forms so different that the compilers of the original 
databases would find it hard to prove that they had been pirated. Growing 
computer capabilities for the manipulation of visual images will also pose new 
problems. For example, an unscrupulous artist could use technology to distort 
or modify a well-known piece of art for his own profit without the consent of 


the original artist (49). 


Problems of “Private Use": Copying information for "private use" posed 
no threat to industry profits in the past, and the law gives limited guidance 
about the extent to which private use should be considered an infringement of 
copyright. But as copying technologies become so widespread that they can 
have significant financial impacts, private use becomes an important issue. 
Should private use be restricted? If so, how can bans on private use possibly 


be enforced? 


Problems of Electronic Databases: The legal status of electronic 
databases is another area of ambiguity. Databases are either full text, 
bibliographic, or numeric. The property rights for full text are the same as 
printed text. Bibliographic databases vary, depending on how substantial any 
abstracting is. Numeric databases are not coyrightable per se as simply data, 
rather than works of authorship. Copyright was developed to protect the 
expression of information, not information or facts per se. Because some 
machine-readable databases fall somewhere between information and expression, 
uncertainty remains about their ultimate copyright status (50). The legal 
status of machine-readable databases is also clouded by the difficulty or 
impossibility of meeting the traditional procedural requirements of 
registration and deposit for obtaining copyrights from the U.S. Copyright 
Office. To fully benefit from existing copyright law, publishers have had to 


redeposit all or part of a database each time it is updated, even if it is 
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modified on a daily basis. New, less burdensome registration procedures are 


already under review (51). 


“Fair use" and “derivative use": Questions relating to the "fair use" 
and "derivative use" of electronic databases will prove harder to resolve than 
copyright registration. According to statute, some uses of copyrighted 
materials are considered "fair use" (e.g., limited uses of primarily factual 
material by non-profit organizations with no significant effect on the value 
of the work used). As Boston information lawyer Peter Marx observes, "This 
[fair use] exemption is arguably the most imprecise concept in copyright law" 
(52). The courts have yet to apply the "fair use" doctrine to cases involving 
database copyright infringement, so the scope of this exemption remains 
uncertain. The "derivative use" of information is an increasingly important 
issue because a significant part of the growth of the information industry is 
based on the ability to use information technologies to create secondary 
information products, information customized to meet the requirements of 
specialized niche markets. Copyright holders on primary information resources 
want to maintain their right to benefit from all subsequent works based on 
their original work. But if copyright protection is interpreted too broadly, 
jt could inhibit the production of secondary information products. The balance 
between protecting primary information products and allowing the production 


of secondary products is yet to be determined (53). 


Unfair Competition Protection: The information industry is a value-added 
industry. Important aspects of added value such as combining information 
creatively from different sources, or providing indexing for searching 
information, may not be subject to copyright protection as works of 


"authorship." Lack of copyright protection in such areas could have a 
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dampening effect on industry activities. However, some historical precedent 
does exist for using fair competition standards in situations where copyright 
does not apply, and this is a strategy the information industry is likely to 


pursue. 


Software Projection: A fairly long time scale for sorting out the issues 
in database protection can be expected, as may be seen by comparison with the 
history of software protection. In the mid-1960's, software writers began 
submitting materials to the Copyright Office for examination in the 
expectation of obtaining certificates of registration (such certificates have 
the value of establishing a presumption of validity of copyright in 
litigation). Operating under its normal practice of accepting submissions in 
cases of doubt, The Office in 1965 announced that it would accept printouts 
and issue certificates. Conversely, the Patent and Trademark Office 
resolutely took the position, through three Supreme Court cases in the 1970's 
and early 1980's, that software was not patentable, until the Court finally 
resolved the matter by holding that patent rights could inhere in software if 
it served as an integral part of an industrial process. 

Meanwhile, Congress did not pass an omnibus copyright revision bill until 
1976, even though the Copyright Office had commenced a series of special 
studies in support of the revision effort twenty years earlier. Unable to 
decide what to do about software, Congress put a placeholder "grandfather" 
clause in the revision bill, having separately created a national commission 
to study the issue and make a_ recommendation. In 1978 the commission 
recommended an amendment to include software explicitly under the Copyright 
Act, and Congress followed that recommendation in 1980. Now, six years later, 
the case law on software has developed to the point that is has substantial 


content. Protection now covers not only machine-readable versions of software 
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but microcode as well; the logic and structure of a program, as well as lines 
of code as such; and the "look and feel" of a program's display, according the 
recent decisions yet to be tested on appeal. Just how far protection can go 
without creating rights more akin to patent - rejected for all but very 
limited cases - than copyright is not clear and will have to be defined 


ultimately by the courts. 


"Collective electronic authorship": is an example of a more distant but 
potentially important problem. As communication through computer networks 
becomes common, the idea of granting copyrights to "original" works of 
"authorship" will have to be adapted to a new situation of "invisible 
colleges" of individuals from anywhere in the world collaborating in the 
creation of constantly changing intellectual products (54). The use of 
hypertext and massive storage to access and comment on virtually any piece of 


information will likewise raise authorship issues (55). 


Copyright Issues When the Government is the Buyer: When government acts 
as a user of information technologies, products, and services, different 
issues can arise. Procurement practices provide a good example. Government 
can buy custom-built products, as for the military; standard off-the-shelf 
products, as for use in office word processing; or products specially 
designed but which build upon earlier commercial designs or products. 
Different proprietary rights arrangements may be appropriate in different 
cases. Numerous commentators have made the point that government should pay 
for and acquire only the rights it needs, leaving residual rights in software 
or other technical data for the original producers so as to permit subsequent 
value-added product development and marketing. Although the revised federal 
rights in data policies are still pending, Congress this year legislated that 


Department of Defense procurements would leave rights in privately funded 
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software and other technical data in contractors' hands, even if they were 
delivered to the government at some point. A similar issue arose when Florida 
revised its public records statute in 1985 to promote online access. The new 
law contains an exemption for proprietary software used or licensed by 


government agencies from the otherwise standard disclosure provisions. 


Growing value of information: Information resources are growing in 
economic value as they become central to most of our activities. The tension 
that exists between the aim of temporarily restricting information to foster 
its creation and the aim of encouraging dissemination of information 
throughout society is increasing as information resources become more 


important and, in some forms, more expensive (56). 


Restricted Access: In electronic publishing, control of access is often 
the primary means of protecting proprietary interests, but this conflicts with 
the interest of society to encourage the wide dissemination of information and 
knowledge. As Robert Kerr, President of the Alexandria Institute, puts it: 
"At a time when information technologies offer unprecedented economies of 
scale for the distribution of information, these same technologies and the 
intellectual property system require that control be exercised over access to 
assure proprietary protection. The result could be restricted access, which 


defeats a major purpose of intellectual property law." (57) 


International Issues: International aspects of intellectual property 
protection will come to be an important issue. Without a sufficient degree of 
agreement on an international scale, individuals in certain other countries 
will continue to reproduce and sell intellectual works with impunity. From 
another perspective, people in Third World countries are frequently concerned 


with the costs imposed by current intellectual property arrangements. For 


5-39 


example, after satellite collected information useful for making agricultural 
decisions in developing countries has been analyzed and copyrighted by a 
commercial company, it may be priced too high for the those in developing 
countries to afford (58). Satellite technology also poses problems of unwanted 
reception (programming may be beamed at nations whose governments may not want 
jt) and unpaid reception (nations adjacent to a broadcasting satellites’ 
“electronic footprint" may intercept and unscramble the programming without 


paying the fees charged by the broadcaster) (59). 


Finding The Balance 
Taken together, these emerging problems and issues pose a _ severe 
challenge to the existing system of intellectual property protection. Current 
law, applied in the context of emerging information technologies, fails in 
many cases to provide adequate compensation to authors and publishers, while 
presenting growing obstacles to the goal of assuring maximum access to 
information for society as a whole. This is the conclusion reached in the 
recent assessment of Intellectual Property Rights in an Age of Electronics and 
Information by the Office of Technology Assessment: 
Intellectual property law is increasingly outdated in 
providing appropriate incentives for the production and 
distribution of many information-based goods. Because 
of this, markets may increasingly fail to provide 
economically and socially efficient varieties of 
information (60). 
Different problems will require different degrees of change done on 
different time scales. For example, easing the burden of copywriting dynamic 
databases calls for relatively small changes in copyright registration and 


deposit regulations which can be accomplished in a short period of time. 


Protecting computer programs will require larger legal changes, and these 
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changes require immediate attention. New technical capabilities for copying, 
transmitting and manipulating factual information may require sweeping legal 
revisions. But premature, poorly thought through changes could dampen 
competition in the industry, stifle innovation, or restrict access to 
information. Other problems, like collective electronic authorship, may not 
need to be dealt with until the later 1990's. 

Acting with foresight to get ahead of intellectual property problems is 
a critical challenge for the information industry. Failure to think through 
responses to problems before they become critical could entail severe economic 


penalties. 


Potential Strategies for Intellectual Property Rights Protection 

There are several distinct strategies that can be used in attempting to 
resolve the copyright issue. It is important to recall that copyright Jaws 
represent an “intellectual property bargain" between individual creators and 
the public. "In exchange for granting authors and inventors exclusive rights 
in their writings and inventions, the American public is to benefit from the 
disclosure of inventions, the publication of writings, and the eventual return 
of both to the public domain. The purpose of copyright, in particular, is to 
benefit the public by encouraging learning through the dissemination of works" 
(61). The copyright issue is likely to remain troublesome despite the 1976 
revision of the Copyright law, because of rapidly changing technologies. 
Solutions are difficult because of the wide variety of intellectual works (eg. 
books, movies, electronically communicated data bases). And no single solution 
may be possible. 

Below we summarize potential strategies available for dealing with the 


intellectual property rights issue. These strategies are drawn from several . 
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sources, most importantly from the OTA report on Intellectual Property 


Protection in an Age of Electronics and Information (62). 


1. Rely on the marketplace - private entrepreneurs, acting as groups or 
individuals, develop codes, standards, marketplace culture and technological 
fixes (e.g., electronically embedded identifiers which could indicate 
inappropriate use). In a survey for the OTA study, 54 percent of the public 
favored this approach. Much will be done in the marketplace anyway as 
businesses adjust to the market. However this approach does not give legal 
recourse to abuses by third parties and could lead some information providers 


to limit access that they previously had an incentive to keep open. 


2. Judicial Accommodation - leaving copyright protection to the courts is 

appropriate to the extent that decisions can be made on the basis of existing 
law. In areas of rapid technological change, however, obsolescence in the law 
and lack of technical expertise in the courts make judicial accommodation more 
difficult. Recently, for example, the Supreme Court has shown considerable 
deference to Congress in copyright law, especially when new legislation was 


pending. 


3. Amend the Copyright statutes - this may be appropriate for relatively 
narrow issues, but does not address the fact that the fundamental difficulties 
posed by technological advance are at the conceptual core of the problem with 


existing law. 


4. "Sui Generis" Legislation - legislation such as the Semiconductor Chip 
Protection Act can be used to deal with technologies or issues that stand 
apart, in a class of their own. This approach has also been suggested for 


computer programs. While this is appropriate for specific identifiable 
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technologies, it creates exceptions to the general policies, and expends 


political investments on narrow issues. 


5. Revision of the Copyright Act - Many feel that the Copyright Act of 1976 is 
adequate for the foreseeable future, yet there are substantial and worsening 
enforcement problems, and the law is becoming irrelevant to some new 
technologies. It is likely that Congress will need to address the issue in 
the 1990's. The OTA report suggests the next revision protect differently 
works of art, fact, and function. Works of art, whose value is loosely tied 
to expression, might be protected in the tradition copyright fashion. Works 
of fact, whose value lies in the accurate representation of reality, might be 
tailored to reflect this value, while at the same time assuring adequate 
public access to socially and politically important information. Works of 
function, which rely on algorithms as their source of value, might be 
protected along lines of patent law, with some threshold requirements of 
advance over prior art and disclosure of the work. Traditional limitations on 
rights, such as fair use, would be adjusted to the three part distinction of 
art, fact or function. The political difficulty of mounting a revision that 
departs substantially from existing law, international uncertainty, and ever 
present enforcement difficulties are among the drawbacks for an omnibus 


revision. 


6. Alternatives to Copyright and Patent: A Distributive Approach - This 
approach would jettison traditional intellectual property protections and 
focus on desired outcomes. For example it might specify an outcome in terms 
of recovery of fixed costs plus value added plus rents limited to a certain 
rate of return. Works would enter the public domain after the rate of return 
objectives were met. This approach has advantages of assured financial 


return, but it requires information about information markets that is not now 
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available, and would require very large government intervention in the 


marketp lace. 


7. Restricting access - Controlling access to works and access to the networks 
through which they can be obtained is a growing alternative to legal property 
protection. Since much of the value of competitive business information is its 
exclusivity, this is now a fairly common practice. Yet potential 
disadvantages include causing information to be less widely available and, 
given the concentration likely in the information industry, the ability to 
control prices more easily. 

An option not focused on directly in the OTA report, but which has been 
proposed in light of the massive storage opportunities provided by CD-ROM and 


related technologies, should be on the list: 


9. Pay-per-use - This option, proposed by the Alexandria Institute, is based 
on the notion that “publishing” will change significantly in importance as CD- 
ROM based mass storage increases. Publishers and authors would approve the 
inclusion of their works along with thousands of others on optical disks for 
use in closed access systems. Acquirers of the CD-ROM disks would pay very 
little for the disks but then access information on a graduated "pay-per-use" 
basis such as: so much for an abstract, more for electronic viewing of the 
full text, and more yet for page or electronic copies. The access equipment 
would record what materials are used and payments due to authors and 
publishers. Alexandria Institute's proposal is aimed at simultaneously 
protecting proprietary rights and providing widespread public access to a 
broad body of knowledge (63). Every local library (and every business 
library) would have access to nearly the equivalent of the Library of 


Congress. Access could be assured, and the feeling of the "free public 


J nal , 7 


library" could remain. Each user of the library could have access to a 
certain dollar amount worth of information each year. Libraries could adjust 
their budgets to a pay-per-use format. Instead of paying for acquisition 
regardless of use, their acquisition costs would be low, with the difference 
going into use charges. 

Pathways into the future will include various combinations of these 
Strategies. The challenge between now and 2000 is to find an appropriate 
balance that projects the rights of authors and publishers and also assures 
that the whole society can progress toward enhanced information access. The 
scenarios in Section 6 lay out four pathways which vary depending on the depth 
of the perceived problem in the copyright area, the degree of revision of the 
Statute, the aggressiveness of vendors and users in developing non-legislative 


solutions, and the adjustment to new technologies such as CD-ROM. 
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INFORMATION LITERACY 
Different Views of Information Literacy 

Information literacy has two important policy dimensions. The first is 
what this literacy could do to enable us individually and as a society to be 
productive and creative -- to make the best use of "the ultimate resource," 
ourselves. The second important policy dimension is the prospect for 
enhancing or retarding equity in society. 

The term “information literacy" has begun to come into common use, but it 
has no agreed-upon meaning (64). It is often used synonymously with the term 
"computer literacy." Building on the thinking of computer pioneer Alan Kay, 
one of the creative pioneers of the information field, we draw a distinction 
here between two levels of literacy which we call “basic information literacy" 
and "creative information literacy." Neither of these types of literacy is 
yet widespread in our society. 

Basic information literacy involves knowing how to use available 
technologies, from a card catalog to an electronic database, to access 
information effectively. Today it includes skills usually described by the 
term "computer literacy," because these skills are increasingly essential for 
getting along in daily life. As Alan Kay puts it: “Integrated programs for 
word processing, graphics, simulation, information retrieval and person-to- 
person communication will be the pencil and paper of the near future" (65). 

Creative information literacy is a level of fluency high enough to be a 
springboard for personal creativity. Information literacy in this sense 
includes not only how to search out information, but how to use information in 
creative thinking and problem solving. It is understanding how information 
can enhance one's life (e.g., new possibilities for learning, managing a small 
business, interacting with other people) as well as understanding possible 


dangers related to information (e.g., privacy, ergonomics, placing too much 
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faith in computer models). This is the level of literacy that Alan Kay urges 
us all to move toward in our use of computers: 
Computer literacy is a contact with the activity of 
computing deep enough to make the computational 
equivalent of reading and writing fluent and enjoyable. 
As in all the arts, a romance with the material must be 
well underway... 
Any medium powerful enough to extend man's reach is 
powerful enough to topple his world. To get the 
medium's magic to work for one's aims rather than 
against them is to attain literacy (66). 

Beyond these two senses of information literacy, some foresee the 
possibility that emerging information technologies may alter our very 
patterns of thought and extend our mental capabilities. For examle, Benjamin 
M. Compaine of the Harvard Program on Information Resources Policy speculates 
about the possible emergence of a "New Literacy" that would involve “a shift 
in perceptions...as fundamental as the shift from oral to written records was 
as the basis for traditional literacy" (67). 

The issue of information literacy also has an equity dimension. However 
information literacy is defined, will there be a growing "information gap" 


between the information "Haves" and "Have Nots," the "Knows" and the "Know 


Nots," the "Can Do" and “Can Do Nots?" 


Why Information Literacy Will Be A Prominent Issue In The Year 2000 

There are two key reasons to believe information literacy will become an 
increasingly prominent issue between now and the year 2000. 

First, we need greater information literacy to cope successfully with the 
challenges facing our society. Arms control and peacekeeping, population, 
food, development, ecology, climate, energy and resources, racial harmony, 


changing gender roles, meeting the needs of an aging society, revitalizing 
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community life, and developing more opportunities for productive, rewarding 
work -- all these challenges cry out for greater creativity, better problem 
solving and more informed action. And that is what information literacy in 
the broader, creative sense is all about. That is what the Information 
Millennium can ultimately be about: not machines, but what human beings can do 
when empowered by knowledge and wisdom. 

Second, the issue of a gap between the information "Haves" and "Have 
Nots" is already surfacing, and under certain circumstances it could become a 
Significant issue. The idea of an “information gap" is plausible in 
historical terms. As Benjamin Compaine points out, major new innovations like 
electrification, the automobile and the telephone do indeed start with "a 
small vanguard of adopters who tend to be better off economically than the 
population at large" (68). Even if the innovations soon diffuse throughout 
society, there is a time period during which commercial interests and the 
well-to-do are especially advantaged. The time between now and the year 2000 
will probably be such a time for information technology. Yet the significance 
of this gap is as part of larger inequities in society. Since the mid-1970's 
the rich and the poor have increased while the middle has Jost ground. 
General societal inequalities are likely to increase as this trend persists in 


the decades ahead (69). 


Forces Shaping Information Literacy 

The different aspects of "information literacy" set out above need to be 
considered separately in terms of the challenge they present to the 
information industry and society. 

Most expressions of alarm about a "gap" in information literacy are 
directed at simple computer literacy, the "pencil and paper" skills for using 


microcomputers. A growing gap of this kind is possible. But the problem 
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should be kept in perspective. It is, unfortunately, only a new wrinkle on a 
tragic literacy gap that already exists: over five million adults are 
illiterate, and as many as ten million adults lack the skills of a competent 
4th grade student (70). It is this larger literacy gap that requires urgent 
action. Information technology improves access to information but the 
information itself is usually available in other, less expensive forms -- for 
those who can read. It is the illiterate who are truly disenfranchised. 

Computer literacy at the level that Alan Kay defines -- the ability to 
"get the medium's magic to work for one's aims rather than against them" -- 
presents us with another kind of "gap." An enormously powerful new techno logy 
is emerging, but we often use it inappropriately, without true fluency, and so 
fail to take advantage of what it could do. 

In education, for example, Kay cautions that "we should not predict or 
expect that the personal computer will foster a new revolution jin education 
just because it could" (71). As computers move into the classroom, there is a 
danger that the drill and practice part of the curriculum will be 
overemphasized, since it is easy to program. If this happens, learning would 
increasingly focus on addition and subtraction, spelling and punctuation, and 
dates and places rather than on ideas and meanings. 

Branch and test programs, best exemplified by Control Data's PLATO 
system, are powerful teaching tools, but unless they are used in imaginative 
ways they tend to encourage rote learning of knowledge organized in static 
patterns. Alan Kay describes the development of PLATO at the University of 
Illinois where "20,000 students were manipulated by teachers' programs, some 
good, some bad," while "50 people could author (the programs), and they 
learned so much it made it all worthwhile." He concludes that "anything that 


doesn't allow the user to create isn't right" (72). 
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Simulations are among the most powerful computer tools for education. 
But simulations also have dangers. Kay warns that "the computer user has a 
strong motivation to emphasize the similarity between simulation and 
experience and to ignore the great distances that symbols interpose between 
models and the real world" (73). For example, the social consequences of 
decisions are usually left out of simulations because they are difficult to 
quantify. 

These cautions about simulations also apply, outside of education, to 
decision support systems in business and government. Kay warns: 

...(especially) serious is the human propensity to 
place faith in and assign higher powers to an agency 
that is not completely understood. The fact that many 
organizations actually base their decisions on -- 
worse, take their decisions from -- computer models is 
profoundly disturbing given the current state of the 
computer art (74). 

In their recent book Mind Over Machine, Hubert and Stuart Dreyfus urge 
the same caution for expert systems in general -- which they would prefer us 
to call "competent systems" to help us remember that the highest reaches of 
expertise involve aspects of creativity, imagination, intuition, pattern 
recognition of meaningful wholes, and moral responsibility which no Al system 
can provide. "Those who are most acutely aware of the limitations of expert 
systems are best able to exploit their real capabilities" (75). 

"To get the medium's magic to work for one's aims rather than against 
them" is a far greater challenge to the information industry and our society 
than getting computers into schools. It is a challenge that calls for 
encouraging responsible applications of information technology by avoiding 
hype and exaggeration and by stressing the limitations and potential abuses of 
information technology as part of what we mean by “computer literacy." And it 


is a challenge that calls for reaching out toward more creative uses of 
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information technology, uses that engage our full capacities and let us 
create. 

Information literacy in the sense of knowledge about how to see&k out 
knowledge and apply it in creative problem solving involves another kind of 
"information gap." Paul Zurkowski, President of the Information Industry 
Association, believes this is the crucial gap -- and opportunity -- 


confronting society and the information industry. 


In the 1880's, a major knowledge activity vacuum 
existed. There were no child labor laws; children 
worked in the mills at age 13 and 14 for 15-16 hours a 
day. Women were chattels, deprived of development 
opportunity. There was no woman's suffrage. 
Scientific publishing in this country was limited. We 
relied on the German scientific publishers until after 
the First World War. Universities were closer to being 
divinity schools than institutions of higher scientific 
learning. Vast numbers of non-English-speak ing 
immigrants were coming into the country... There were 
no modern communications beyond the telegraph system. 
It was a horse and buggy age.... (76) 


Paul Zurkowski contrasts this knowledge activity vacuum of the 1880's with 
the situation in our society today: 
Today we face a similar vacuum. Today, however, it is 
a creativity vacuum. In comparison to what is possible 
today the average person is proportionately worse off 
than 100 years ago. Tremendous infformation resources 
exist to stimulate creativity, yet the average person 
knows nothing about them. 
It is a vacuum caused by a failure to take charge of 
the information revolution, to manage it for the 
benefit of all (77). 
How might we fil] this vacuum and “take charge of the information 
revolution"? Paul Zurkowski lays down a challenge to the information industry 


itself. Looking back at the knowledge activity vacuum of the 1880's, he 


suggests that Andrew Carnegie's free public library initiative proved an 
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enormous stimulus to our nation's development and utilization of information 
resources. "During the First World War, these libraries became known as the 
arsenals of democracy. Since then the free public library has... laid the 
foundation for today's information revolution" (78). What initiatives could 
we take today, he asks, that would have a social impact comparable to Andrew 
Carnegie's impact in the 1880's? What do we need to do to harness the vast 
energies being released by the information revolution? 

The goal is an open marketplace of ideas in which the 

whole populace participates. To get there requires 

interim steps that could be facilitated by a worldwide 

movement Jed by librarians, archivists, information 

scientists, and information executives. Taking charge 

of the information revolution could be called Carnegie 

II: The Knowledge Enterprise. 

First, we need to extend literacy skills so that every 

citizen is as information Titerate as the best of 

today's librarians. Second, with such a literate and 

knowledgeable citizenry we need to do everything we can 


to stimulate creativity, to enrich the knowledge 
society. Third, with more and more of the citizenry 


St eee 


Helping our society to move into a new era of creative information 
literacy is as large a challenge as any industry has ever faced. How well it 
is met will influence the shape of the future. 

A final, more speculative aspect of information literacy also deserves 
attention. Historians, anthropologists, sociologists, linguists, 
psychologists and philosophers have been fascinated over the years by the 
fundamental changes in patterns of thought that tend to go along with the 
shift from oral literacy to a literacy that emphasizes reading and writing 
skills. Some of the impacts that have been associated with the invention of 


writing include: 
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~ a stage of logical thinking not possible in cultures with only an oral 
tradition; 


~ enormous improvement in learning and teaching specialized subjects; 

- modification of sense of time; historical inquiry becomes possible; 

- increased explicitness of language; 

~ reduced emphasis on literal memorization; 

- new self-conceptions and roles as part of the more complex social 


structures (civilization) that writing helped to make possible. 


These changes accompanying the use of writing were amplified and others 
emerged with development of printing: 


~ changed conception of Causality; causality as a logical, sequential 
sense of relationships; 


- dramatic rise in the idea of the possibility of creativity and 
originality; 


~ sense of the private ownership of words; 


- diversification of styles of writing beyond those that mimic oral 
style; 


- new self-conception and roles as part of the more complex social 
Structures (modern bureaucracy, corporations, nations) that printing 
helped to make possible (80). 

Is it possible that new information technologies will eventually have as 
large an impact on human cqnsciousness as-the shift from oral to written 
literacy? No one really knows, but many Speculations have been made. 

Some speculations are disturbing. Theodore Roszak's recent book The 
Cult of Information warns that as information technology becomes more 
Widespread, we might increasingly accept a "data processing model of thought" 
that would further alienate us from our intuitive, imaginative, creative 
Capacities. The fatal oversight in this model of thought is that "it leaves 


out of account that aspect of thinking which makes it more an art than a 
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science, let alone a technology: the moment of inspiration, the mysterious 
origin of ideas" (81). 

But if we do not make this mistake of underestimating ourselves, then how 
might a shift from the literacy of writing to the literacy of information 
technology effect our patterns of thought? Benjamin Compaine of Harvard 
University's Program on Information Resources Policy speculates that there 
could be "a fundamental innovation in conceptualizing and processing 
information." Assuming that we will successfully move ahead toward more 
interactive and creative ways of using information technology, he sets out the 


following possibilities: 


a return to skills of oral composition brought about by the development 
of voice recognition capabilities in computers; 


- greater ability to think holistically and intuitively as well as 
ogically and sequentially; skills for high level synthesis available to 
a much greater number; abilities to “see a whole from pieces"; 


- changed conception of causality; causality as complex, looping mutual 
causal processes; 


- greater ability to organize, to find commonalities, to switch from detail 
to overview; 


- patterns of thought that organize elements into a continuum of 
alternatives instead of either/or dichotomies; 


- expansion of the concept of intelligence beyond linguistic and logical- 
mathematical intelligence to include more attention to spatial 
jntelligence and possibly other aspects of intelligence such as_ bodily- 
kinesthetic, musical, and personal (82). 
OTHER POLICY ISSUES 

Other information policy issues that are already on the political agenda 
such as information liability, information security, and anti-trust are also 
likely to have lasting importance. 


Globalization of the information society will bring international 


controversies to center stage in information policy (e.g., transborder data 
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flows, East-West trade, international copyright guarantees, enhancement of 
Third World development vs. cultural imperialism, global stock market 
regulation). By the year 2000 there will be a lost of other issues, some 
impossible to anticipate. 

Policy areas of the importance of those reviewed in this report will 
require the information industry to extend its foresight on the issues, 
joining in discussion with others. The challenge is to lead change rather 


than follow it. 
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6: ALTERNATIVE FUTURES FOR THE INFORMATION BUSINESS 


Sections 2 through 5 considered the future of information technology, its 
applications and changes in the information industry, societal impacts of the 
information revolution, and major information policy issues. This Section 
pulls all this information together into four alternative futures (1). Which 
future our society moves toward will be largely determined by what we do. 

The High Tech Information Society is a variant of the highly optimistic, 
technologically-driven scenarios best described by the late futurist, Herman 
Kahn. A major information society image of this type of future is provided by 
Daniel Bell (2). The Creative Society is an optimistic scenario which assumes 
similar technologies but with applications that are driven by different 
values. It is focused much more on the potential of the information 
revolution to enhance creativity. As noted in Section 4, Alvin Toffler, 
Willis Harman, John Naisbitt, and other authors provide societal forecasts of 
this type (3). The Things Bog Down scenario is a moderate "bad news" 
scenario. It describes an unfortunately plausible path for the economy and 
the information industry to follow (4). The 1984 and Beyond scenario depicts 
a very undesirable future, but one in which the information revolution would 
play a major role (5). 

Figure 6-1 illustrates the differing states of values and the economy in 
the four scenarios. Achievement values emphasize achievement motivation, 
material possessions and rewards, status recognition, growth, bigness, and 
competition. Expressive societally concerned values emphasize “personal best" 
(rather than winning over others), personal growth, cooperation, 
decentralization, harmony with nature, equal roles for men and women, 
membership in a single "global family," and concern for global problems, 


especially the plight of people in the poorest developing countries. 
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Survival-control values emphasize personal survival and security, order, 
social discipline, intolerance, and a weakening of traditional freedoms for 
the sake of social control. 


Figure 6-1: Information Millennium Futures: Assumptions About Values 
and the Economy 


ECONOMY VALUES 
Survival-Control Achievement Expressive 
Success 
Hard 
Times 


Source: Institute for Alternative Futures 


It is important to understand that these four scenarios are descriptions 
of fundamentally different futures. They are not just optimistic and 
pessimistic variations on a “base case," but instead are conceptually and 
structurally different images of the future. None of these images is designed 
to be a "most probable" future. Our purpose is to develop a small number of 
images that envelop or bound a broad range of future possibilities. 
Thinking in terms of a range of alternative futures can help business decision 


makers acknowledge uncertainty and clarify unexamined assumptions about “what 
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will be." Alternative images of the future allow decision makers to make more 
conscious choices about what they want the future to be like. They can 
highlight areas of risk and opportunity that more limited extrapolations would 
otherwise miss. They allow decision makers to think through which strategies 
should be pursued if future "A" materializes, if future "B" materializes, and 
so on. More importantly, they allow decision makers to explore "robust" 
strategies that appear beneficial across a wide range of alternative futures. 
They expand imagining capacity, creating new options for decision and action. 
They encourage awareness of the side effects and long-range consequences of 
decisions. They can be used to formulate a strategic vision, and they can 
provide a “common language" for communicating that vision throughout a 
company. Our hope is that these images will stimulate you to think more 
systematically about the kind of future you want to help create. 

The following pages describe each scenario from the perspective of the 
year 2000 looking backwards. The scenarios are described by three different 
approaches. The first is a scenario overview, a single paragraph summary. 
The second is a more detailed and systematic description of each scenario. 
The third approach, in Table 6-1, is a matrix which compares and summarizes 


the scenarios. 
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THE HIGH-TECH INFORMATION SOCIETY 
Scenario Overview 

The High-Tech Information Society is driven by a booming economy, 
traditional American achievement values, and advanced information technologies 
which are rapidly incorporated into new products, This allows the information 
industry to grow at twice the rate of the GNP, rising to about 2 percent of 
sales across industry. Applications include full office automation, 
sophisticated simulations for training and décision support, and speech 
recognition and synthesis used for routine customer interaction. "AI agents" 
and "hypertext" devices automatically access and format information into its 
most appropriate form for the user. Privacy proves not to be a major problem, 
The role of government declines, particularly as a competitor in the 
marketplace. Basic information literacy is high. Copyright issues are 
resolved primarily in the marketplace, with little additional legislation or 
regulation, 
Society and Economy in the Year 2000 


- This is a “spectacular success" scenario from the perspective of most 
people in the mid 1980s. 


- 4 key driving forces: 1) very rapid technological progress, with 
information technology a leading area, 2) high consumer demand, with 
emphasis on products for improving personal and organizational 
productivity, 3) the globalization of the economy, with greatly expanded, 
hotly competitive, and relatively free trade forcing change faster than 
expected, 4) achievement-oriented values. 


- High economic growth, led by the information-oriented sectors of the 
economy; rising affluence and consumption, rising productivity, and low 
unemployment. This growth was made possible by rapid technological 
progress, competent and effective management, consensus over goals and 
values, and the stimulus of global economic competition. 


- Globalization of the economy: greater coordination of national economies, 
key role of transnational corporations, markets for U.S. companies grew 
rapidly, relatively free trade, developing countries used information 
technology to leapfrog the Industrial Revolution; many problems, growing 
pains, international tensions, but they did not derail the growth of the 
global economy, which provides rewards to everyone; Third World debt was 
written off gradually. 


There is an open international marketplace for information goods and 
services. The enormous and growing volume of trans-border data flows has 
overwhelmed most efforts to restrict information flow. Internationally 
accepted principles have been formulated in areas such as market access, 
equal treatment, and tariff and subsidy policy. 


Achievement values dominate: high optimism, achievement motivation, 
desire for material rewards, consumption-oriented leisure; some growth of 
expressive/societally conscious values led to better resolution of major 
societal problems. 


Potential problems also avoided through good management and good luck, 
and because key problems like energy, the environment, and Third World 


development were not nearly as difficult as they seemed in the 1970's and 
1980's, 


Modest and generally adaptive changes occurred in organizations. 


Information technologies promoted the diffusion of many points of view 
and acted as a strong force for democratization and freedom, even in 
repressive societies elsewhere in the world. 


In many respects, this scenario is a fulfillment of the traditional 
American dream, aided by powerful information technologies. 


Technology in the Year 2000 


Advanced information technology products are widespread in the year 2000. 


The shifting of effort from basic research into applied research sped up 
with global competition and led to rapid product development; the shift 
of many top scientists toward applied research slowed down long-range, 
theoretical, basic research, but this did not have obvious adverse 
consequences by 2000. 


The extrapolative projections of technological progress from the mid 
1980's were fulfilled or exceeded in all areas: microelectronics, 
computing technology, software, AI, telecommunications, input and output 
devices, and system integration. 


Breakthroughs occurred across a wide range of key technologies such as 
wafer-scale integration, computer aids for software design, E-beam 
recording and tunable laser storage. 


Applications in the Year 2000 


- In the business sector there was rapid growth, penetration and 


substitution of new information technologies because of their capacity to 
enhance productivity. This allowed the information industry's sales to 
the business sector to grow at twice the rate of the GNP for the last 
fifteen years of the 20th Century. From the home, information industry 
revenues grew at the same rate as the GNP. 
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- Major applications include expert system automation of routine word 


processing, text management, the early phases of standardized decision- 
making (eg. basic qualifications in loan processing, competitor analysis, 
and procurement); speech recognition/speech synthesis is used for order 
taking, other routine customer interaction and as signif icant 
input/output devices within the office; very sophisticated simulations 
are commonly used for decision-making and for worker training; "AI 
agents" provide information searching in virtually any database world 
wide; hypertext stores and sorts textual information in multiple layers 
of meaning, noting its relationship to other stored material, the output 
of which is geared to the knowledge level and learning style of the 
person involved; hypertext benefits from the massive storage available to 
each office in the compact disks and related technologies stored on site, 
and the equally massive amounts of information stored on the network 
which is now far more accessible. 


Information products, particularly databases, are used very effectively 
by "agents", providing high quality, personally tailored clipping 
services, Nearly real time market research is common, benefiting from 
the significant percentage of business and household transactions that 
are conducted electronically as well as better systems for capturing the 
results of physical transactions. Largely electronic transactions were 
fostered by the utility-like nature of information and communication 
equipment that became common in the 1990's. "Locat ion-independent-work" 
also grew, greatly enhanced by the ISDN phone system, enhanced network 
intelligence and the power of portable computer/communication equipment. 


Home applications spread rapidly through upscale homes; the phone system 
includes a very sophisticated computer system; advertiser and vendor 
revenues make electronic transaction systems inexpensive for the home 
user. 


Home applications are extensive in home management , education, 
entertainment, health care, personal business management, and shopping. 


Public Policy Issues in the Year 2000 


- Privacy was not as difficult a problem as some expected. Given the 
extensive information on daily life that is now captured and stored 
electronically, people have come to accept a higher level of potential 
Scrutiny. Widespread use of low cost encryption technologies also eased 
some concerns. So the computer became part of the solution to many 
aspects of the privacy protection issue. 


Government plays a smaller role in the information marketplace. 
Competition from government is now minimal. Deregulation continued and 
anti-trust enforcement was relaxed. Government plays a limited, 
constructive role in areas such as R&D, information literacy, workforce 
retraining, and facilitation in standards setting. 


Heavy reliance is put on the marketplace in the area of intellectual 


property. Technological safeguards ease the copyright problem, There is 


little adjustment of the copyright law. The exclusivity of commercial 
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information is maintained where the information is not derived from more 
publicly available sources. (Expert systems made it easier for users to 
create their own value-added applications if they had access to the Lraw 
data.) 


The aging of the population, effective computer literacy instruction in 


the public schools, and expanded private sector training programs result 
in near-universal computer literacy in the under-50 population. 
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THE CREATIVE SOCIETY 
Scenario Overview 

The Creative Society also assumes rapid technological progress and a 
dynamic economy. In this scenario, however, the information revolution 
combines with a profound change in values: more expressive, socially 
concerned values lead to a recognition that the heart of the information 
revolution's is human creativity. Enhanced productivity is sought not only 
for financial success but increasingly for the personal growth and _ social 
advancement it can make possible. A strong emphasis on basic research 
provides breakthroughs in neural networks, parallelism, and knowledge 
representation. Privacy is protected diligently by the industry and by 
government. Government intervenes less in the information marketplace, while 
its policies become more coherent and far-sighted. Business applications 
include those in the "High Tech" future. Home information use grows even 
faster than in the "High Tech scenario. Public libraries flourish as _ they 
foster new CD-ROM based pay-per-use approaches that adequately compensate 
authors and publishers and make massive amounts of information widely 


available. 


Society and Economy in the Year 2000 


- This is a “success” scenario that represents a different imaye of 
success. 


- Definitions of success changed as values and world views changed. The 
time before the year 2000 saw the transformation of Western Industrial 
civilization into the beginnings of a new civilization. Technologies, 
particularly information technologies, played a critical role in this 
process, 


- Key driving forces: 1) Very rapid technological progress, with 
information technology a leading area, 2) Changing values, influencing 
society in many ways including changing consumer demands, 3) New 
organizational forms, taking advantage of the potentials of information 
technology, 4) A dynamic economy, 5) An emerging social vision of what 
a better national and global society would be like. 
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- The overall orientation of the society is focused on learning, human 


development and creativity more than on material growth. Learning came 
to be seen as something that takes place throughout society and 
throughout life, not just in schools. Various institutions continued to 
have their functions, and seem outwardly the same. But there was a 
subtle change of goals and expectations. Nearly all institutions are 
expected to be "educational" ina broad sense, and strict, narrow 
economic rationality is less influential than it used to be in 
organizational decision making. 


Information is broadly sought, and most individuals readily convert 
information into knowledge. 


Expressive/societally conscious values dominate and blend with 
achievement values. A new kind of "rugged individualism" emerged, focused 
on "personal best" rather than on winning over others at all costs. More 
people consciously seek "true satisfaction” and personal development, not 
just symbols of success. There is a high allegiance to harmony with 
nature and an ecological ethic. Gender role changes continued for men as 
well as women, as women evolved toward a fully equal role in society. 
There is high sensitivity to global problems and the plight of those in 
poor developing countries, Many Americans feel a growing sense of 
membership in the "human family". That did not replace national loyalty 
but added a new level of identity. 


Worsening global problems led to a growing belief that things could not 
work out if they kept going the way they were. More cooperative 
strategies of global development emerged in many countries, optimism 
increased, and cooperative efforts redoubled. 


There is now a reciprocally fair international marketplace for 
information goods and services. It was achieved through a long, difficult 
process of international discussion and negotiation. The success of these 
negotiations depended heavily on increased sensitivity in the U.S. and 
other advanced Information Societies to the concerns of other nations 
about "Westernization," "cultural imperialism," loss of potential tax 
revenue, protection of jobs, etc. Compromises with the ideal of a fully 
open market were necessary. 


New organization forms emerged throughout society. Corporations grew, but 
became more networked , decentralized, somewhat more employee owned and 
employee managed. Decision-making and problem-solving decentralized 
within the federal system, and state and local governments grew rapidly 
in competence, The formal economy went through a process of 
disintermediation and the informal economy of personal exchange and do- 
it-yourself efforts flourished. 


Information technologies fostered citizen participation and consumer 
activism and stimulated the emergence of new non-geographic "communities 
of interest" which now influence the political process and the 
marketplace. 


Considerable force built behind the idea of open access to information. 


Public libraries flourish, taking the lead in fostering information 
access and developing new mechanisms for rewarding authors. 
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Technology in the Year 2000 


Very advanced information technologies are common, Individuals value 
and use information technology but judge it less for its commercial 
productivity (though this is still very important) and more for its 
contribution to individual creativity. 


A very high priority was given to basic research. Basic research 
breakthroughs in the understanding of neural networks, parallelism, 
knowledge representation, and software creation were achieved in the 
1990's, Their impact on product development will continue to grow in the 
years after 2000. 


The extrapolative projections of technology development from the mid 
1980's were fulfilled or exceeded in all areas. 


The greatest area of technological breakthrough was neural networks, 


Information technology penetrated deeply into the home market because of 
the growth in more fundamental types of information literacy, very rich 
networks via the local telephone companies, and massive storage in the 
house, along with vendor and advertiser revenues for the network. 


Applications in the Year 2000 


In the business sector there was rapid growth, penetration and 
substitution of new information technologies because of their capacity to 
enhance productivity. Businesses increasingly operated in terms of 
"multiple bottom lines" that account for the company's net contribution 
to the environment and society. In the business sector, the information 
industry's revenues grew at a rate twice that of the GNP from the mid 
1980's to 2000. Even in the home, information industry expenditures grew 
at 1.5 times the rate of the GNP. 


Major applications included expert system automation of routine word 
processing, text management, the early phases of standardized decision~ 
Making (€.9.,; basic qualifications -in loan processing, competitor 
analysis, and procurement); speech reoognition/speech synthesis used for 
order taking, other routine customer interaction and as significant 
input/output devices within the office; very sophisticated simulations, 
used for decision-making and for worker training; "AI agents" for preset 
information searching in virtually any database world wide; hypertext 
which stores and sorts textual information in multiple layers of meaning, 
noting its relationship to other stored material, the output of which is 
geared to the knowledge level and learning style of the person involved; 
hypertext benefited from the massive storage available to each office in 
the compact disks and related technologies stored on site, and the 
equally massive amounts of information stored on the network with is now 
far more accessible. New business information services allow companies 
to quantify and monitor the impacts of their actions on society and the 
environment. "“Thinkware" which enhances creative thinking is common. 
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- Information products, particularly databases, are used very effectively 


by "agents", providing high quality, personally tailored clipping 
services. Nearly real time market research is common, benefiting from 
the significant percentage of all business and household transactions 
that are conducted electronically as well as better systems for capturing 
the results of physical transactions. Largely electronic transactions 
were fostered by the utility-like nature of information and communication 
equipment that became common in the 1990's. Valuable information 
products for market research are now also developed by consumer groups, 
evaluating products and services with great sophistication, and polling 
their members on their desires for new product/service development. 


Home applications grew in most homes because of "intelligence" built into 
home appliances; the phone system has remained very utility-like and 
became a very sophisticated computer system; advertiser and vendor 
revenues support the operation of the system. The prime reason for 
growth was the ongoing search for knowledge to enhance personal wisdom. 
A related, important factor was the opportunity for meaningful cross- 
cultural exchanges thanks to inexpensive video phone lines and language 
translation capacities, 


Home applications are extensive in home management, education, 
entertainment, health care, home/personal business management, and 
shopping. Consumer electronic bulletin boards make local and national 
markets much "smarter" by evaluating vendors and by exploring what new 
products could be developed. 


The interest in creativity and equity meant that most households and all 
offices have or make use of agents, hypertext and "thinkware." 


Privacy remained the top public concern related to information 
technology. Privacy abuse scandals by both government and some 
information companies put the issue high on the political agenda and new 
legislation was passed during the early 1990's. Policy makers strove to 
substantially increase privacy protection while avoiding unnecessary ofr 
unanticipated adverse impacts on business and government. Information 
industry companies took an active part in ensuring privacy protection by 
developing technical fixes for information security, adopting privacy 
codes, helping to develop legislation, and providing a model of exemplary 
behavior. 


The role of government decreased overall as government adopted a strategy 
of low intervention in the information marketplace combined with high 
coherence of government policy. Regulation and competition from 
government decreased, Government worked to ensure "smart markets" where 
consumer ratings of goods and services are easily available. Basic 
research funding increased. 


New approaches are taken toward proprietary rights. Copyright law was 
adopted to technological change and marketplace practice and ethics 
changed substantially. Shareware software distribution became common 
(pass this to your fiends, if they use it, they send money to this 
address). Pay-per-use approaches became common to take advantage of the 
Massive storage capacity of CD-ROM disks and their successors. The CD 
disk acquisition cost is now very low because most of the revenue is 
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generated on the pay~-per-use basis, with gradations for browsing, 
reading the whole text, and printing out a copy. Using this approach, 
every local library has nearly the entire contents of the Library of 
Congress. 


Both the government and the private sector play a strong role in 
promoting information literacy. Information literacy is defined in a 
broad way. It includes conventional computer literacy. It also includes 
an emphasis on learning how to learn, thinking and problem-solving 
skills, and the ability to search out information effectively. At a still 
higher level, it includes an emphasis on developing distinctly human 
capacities such as intuition, creativity, imagination, self-awareness, 
interpersonal skills, and “wisdom". 
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THINGS BOG DOWN 
Scenario Overview 

The Things Bog Down scenario assumes slow technological progress 
exacerbated by AI failures in business and the military, weak consumer demand, 
and unresolved domestic and global problems (e€.9., increased chronic 
unemployment, precipitous debt defaults). Even in this scenario there are 
still major technological advances. Privacy problems worsen. Hard times lead 
government agencies to raise money through information sales. Copyright 
enforcement becomes more difficult. Information gaps between rich and poor do 


not create poverty, but they amplify existing inequalities. 


Society and Economy in the Year 2000 


- This is a "disappointment" scenario, a slow growth future rather than a 
disastrous one. 


- 5 key driving forces: 1) Technological change, significant but slower 
than hoped for, 2) Periodic severe recessions, 3) Weak consumer demand in 
many high-tech areas that had been expected to lead the economy, 4) A 
hotly competitive global economy with protectionism, trade wars and 
uneven development, 5) Serious global problems demanding attention and 
investment. 


- Economic growth slowed during the 1990's; The rich became richer, the 
poor, poorer, and many middle class people became downwardly mobile; 
unemployment has been chronic and structural; political debates rage over 
the cause of economic problems, with different people emphasizing 
different factors such as slow technological progress, the impacts of 
manufacturing and office automation, poor economic management, deep 
divisions over goals and values, federal budget deficits, turbulence and 
protectionism in the global economy, etc. 


- Globalization of the economy: periodic problems in large national 
economies ripple through global economy; lack of coordination of national 
economies persists; rise of Asia continued through the 1990's; intense 
competition included strategies of government subsidy and protectionism; 
faltering growth, large debt levels and some debt defaults in the Third 
World. 


- Information protectionism became a major topic of international debate. 
Many nations put restrictions on the flow of information goods and 
services, National motives varied widely and included: strategies for 
promoting domestic industries and protecting domestic jobs, reactions 
against "“Westernization"” and “Information Imperialism," concerns over 
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privacy and security of data, fears of loss of potential tax revenues, 
fears of overdependence on foreign sources of information and information 
technology. 


The U.S. increasingly became a two-tier society. A shrinking force of 
blue-collar workers has less disposable income and purchasing power; 
office automation caused a shrinking of the white-collar work force while 
demographic developments thinned the ranks of middle management; new 
technology generated lower-skilled and lower-paying jobs in far greater 
numbers than higher-paying jobs; as information became a more critical 
economic resource, the growing economic inequalities became more visible. 


Achievement values still dominate and people desire material rewards. 
But a general sense of frustration pervades the public. 
Expressive/societally conscious values became more common, as did 
survival/control values. The sharp divisions in value orientation made 
public life more contentious. 


Global problems such as the arms race, regional tensions, terrorism, 
population growth, energy, the environment, famines, unemployment, and 
climate change all worsened. The problems are now being taken seriously 
and efforts to cope with them are substantial, though constrained by the 
periodic recessions. Many regret that more was not done sooner. 


Strong resistance to organizational change slowed some of the most 
productive and creative uses of information technology. Concern for long 
term welfare of workers diminished as the numbers of capable but 
unemployed workers grew, furthering the decline of the middle class. 


Information technologies promoted diffusion of many points of view; 
decision-making became both more contentious and better informed. 
However tolerance of divergent opinions grew little. 


Technology in the Year 2000 


- Information technology did progress substantially, but more slowly than 


many technological optimists had hoped for. Software development 
problems proved especially serious. 


Exaggerated expectations about AI, followed by limited progress and 
expensive failures, cast doubt on the AI enterprise. AI applications to 
battlefield management, (Figure 6-2 illustrates one problem) business 
decision Support, education and other areas proved dangerously 
inadequate. They lacked crucial capabilities such as holistic pattern 
recognition, intuition, imagination, creativity, adaptiveness to unique 
and changing situations, interpersonal skills, and moral responsibility, 
yet were used in settings where they were treated as if they had these 
capabilities, 


The extrapolative projections of technological progress were fulfilled in 
most but not all areas. 


No significant breakthroughs occurred that went beyond the extrapolative 
projections. 
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- Foreign competition took the market share away from U.S. manufacturers in 
more and more areas of information technology. 


Figure 6-2: AI Software Malfunction 


Source: Herman O. Lubbes, presented at Computer Assurance Conference, 
Washington,D.C., July 7-ll, 1986, cited in Ivan Patterson "This 
Software May be Unsafe,” Science News, September 13,1986, p. 171. 


Applications in the Year 2000 


~ In the business sector the growth and.substitution of new information 
technologies was slow and their overall penetration was moderate. Yet 
even this moderate penetration was enough to have significant negative 
effects on employment. This reduced consumption, further reducing demand 
and hurting business. Despite the potential for productivity gains, 
information use in business grew only as fast as the sluggish GNP. In 
the home the growth rate for information expenditures ran behind the GNP 
and a smaller percent of household budgets is now spent on information 
than in 1985. 


- Major applications that did have moderate penetration into the business 
sector include expert system automation of routine word processing, text 
management; speech recognition/speech synthesis used for order taking, 
other routine customer interaction and as significant input/output device 
within the office; sophisticated simulations, used for decision-making 
and for worker training. 
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Some highly advanced technologies exist but have almost no distribution 
outside the defense department or a few very large companies. These 
include hypertext which stores and sorts textual information in multiple 
layers of meaning, noting its relationship to other stored material, the 
output of which is geared to the knowledge level and learning style of 
the person involved. 


Information products, particularly data bases, are used only where they 
clearly have a favorable cost/benefit impact. This spurred the 
development of expert systems which can do cost/effective searching and 
provide inexpensive, high quality, personally tailored clipping services. 


Much business~-to-business transaction is conducted electronically. The 
large percentage of electronic transactions among those companies which 
replaced their information technologies during the 1990's were fostered 
by the utility-like nature of information and communication equipment 
that became available in the 1990's. 


Market research did benefit from the shift of upscale consumers to nearly 
all electronic transactions. 


Home information applications grew little in most homes. Appliances 
purchased in the 1990's generally had some degree of "smart" embedded 
computing capacity, but few homes made significant investments in 
creating the "smart home", The expected link between information and 
entertainment via CDI technology did not emerge. Phone system capacity 
was upgraded slowly. RBOC's were closely regulated and discouraged from 
diversifying. Intermittent recessions and low consumer interest meant 
that in the year 2000 most households have little more in-home capacity 
via their telephone and the connecting network that they had in the late 
1980's. 


Vendor and advertiser subsidies for electronic transactions are targeted 
to the upscale household. 


Some low-cost home applications have achieved widespread penetration, 
such as electronic notebook/checkbooks’ that give each family 
sophisticated capacities for money management. These penetrated the 
market because of their very low cost and because of their quickly 
demonstrable payback in terms of the household's finances. Also VCR 
technology is widely distributed. Broadcast television remained a major 
home medium because of its free reception, though quality declined as 
significant proportions of advertising revenues followed the upscale 
market into expensive pay cable and other media. 


Public Policy Issues in the Year 2000 


- Privacy was a major public concern related to information technology. 
Government passed comprehensive new privacy legislation and created a 
regulatory structure for private sector information practices. The 
concern for privacy limited free flows of information and impaired 
performance in some areas of business (e.g. credit bureaus). Some 
information industry companies were lax in implementing the safeguards on 
consumer confidentiality and scandals reoccur periodically. 
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- The role of government in the information marketplace increased. The 


pressure on government agency budgets leads to more competition from 
government as agencies try to offset costs by producing and selling 
enhanced information packages. 


Many gaps developed in proprietary rights protection, and they continue 
to grow due to rapid technological change. They are dealt with slowly by 
the court system on a case-by-case basis without adequate legislative 
guidance, and in the marketplace, largely by maintaining the exclusivity 
of commercial information. Copyright enforcement worsens. 


Basic information literacy improves due to private- and public-sector 


efforts and the aging of the population. As the U.S. tends toward a "2- 
tier” society, a gap widens between the "Knows" and the "Know-Nots." 
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1984 AND BEYOND 
Scenario Overview 

1984 and Beyond is a pessimistic scenario. Economic hard times combine 
with an AIDS epidemic and terrorist incidents to lead the public to accept 
much greater discipline and surveillance. Increasing digitization of the 
exchanges of daily life facilitates government imposed social controls. 
Technological progress slows in the late 1980's but rebounds as the more 
disciplined economy grows through the remainder of the 1990's. Business 
applications of information technologies are extensive. Public indifference 
to many small privacy intrusions in the late 1980's and the growing terrorist 
threat allow surveillance on a large scale to be put in place. At that point 
privacy becomes a non-issue. As the government puts it, "those who do nothing 
wrong have nothing to hide.” The government simultaneously stimulates and 
subtly censors the information industry. New copyright concepts give the 
government more control. A "freedom fighter" underground of computer hackers 


emerges. 


Society and Economy in the Year 2000 


-A "bad times" scenario where economic distress combined with many other 
problems led the U.S. toward a more authoritarian society. 


- 3 key driving forces: 1) Inch-by-inch encroachments on privacy led people 
to become indifferent to them; 2) Prolonged recession/depression occurred 
in the U.S. as part of a larger breakdown in the global economic system; 
3) A perception grew that many problems, including terrorism and AIDS, 
were spinning out of control; 4) The fear that chaos was likely without 
very firm measures reinforced the movement to greater discipline in 
society. 


- The worst economic conditions since the Great Depression spread across 
the world in the late 1980's. The precipitating event was a coordinated 
loan default by a half-dozen heavily indebted developing countries. The 
deeper reasons are still much debated. Different people stress factors 
such as the irresponsibility of the debtor countries (including the U.S. 
as the largest debtor nation), the lack of caution in making the 
original loans in the 1970's and 1980's, the political backlash in the 
third world debtor countries against austerity conditions imposed on them 
by international lending institutions, the return of high interest rates, 
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the U.S. budget deficits, and trade policies that discriminated against 
developing countries. 


Problems on the global scale were widely perceived as being out of 
control: famines, anti-American riots in fast-growing Third World urban 
Slums, deforestation and desertification, nuclear power plant accidents, 
and many more. 


The depression of the early 1990s reduced the global information 
marketplace, and "every-nation-for itself" policies have kept it stunted. 
Open markets and reciprocally fair trade policies became a thing of the 
past. Many other countries have also taken an authoritarian turn and have 
their own reasons for putting restrictions on transborder data flows. 


Terrorist activities within the U.S., especially the sabotage of electric 
transmission lines, natural gas pipelines and fiber optic "information 
pipelines", made people feel vulnerable. Intermittent bombings reinforced 
that feeling in many cities. There was much speculation about the 
possibility of nuclear terrorism. 


AIDS infections spread rapidly through all social groups, reaching 10 
million people by 1988, 25 million by 1990, and over 100 million by 2000. 
Thirty percent of those infected actually got the disease. The 
development of a highly effective vaccine and of other immune system 
enhancing capacities prevented a catastrophe comparable to the Black 
Death in Europe in the 1300's. Nevertheless, millions of people died. 
The public accepted any government control measures that promised to 
check the spread of AIDS, including mandatory regular blood testing, open 
medical records, quarantines, and tatooing of all people who tested 
positive for the AIDS virus. 


The increasing diversity of information sources produced a fragmentation 
of viewpoints. Single issue groups paralyzed the political process more 
than ever. These conditions led to a need for "strong leadership" to 
pull America together. 


Survival/control values came to the fore and blended with achievement 
values. The strongest psychological reactions to the deteriorating 
situation were, first, a xenophobic, protectionist, "save ourselves" 
attitude, and second, a willingness to abandon many traditional freedoms 
for the sake of restoring order, social discipline, and security. 


Socio-economic activity is now monitored by very sophisticated systems, 
based largely on the electronic transactions system. The boundary 
between the public and private sectors was increasingly blurred. The 
government maintained some elements and most of the trappings of 
democracy. Its more draconian measures were justified as having a short- 
term, emergency nature. The government's "news Management" efforts 
expanded far beyond all past efforts. The most sophisticated 
advertising/public relations techniques are now used to shape opinion. 
The news media remain privately owned, but are now increasingly docile. 


Some fear the government is drifting too far in an authoritarian 


direction, but this view is not popular because the government has been 
very successful in restoring order and economic growth. People who now 
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think of themselves as a “democratic resistance” include many computer 
hackers and others capable of disrupting information systems; this occurs 
with increasing frequency. An information underground formed and uses 
decentralized mass storage, physically delivered. Stiff sentences are 
given to any underground members who are caught. 


By the mid-1990's, the U.S. economy had recovered; the remainder of the 
1990's were a time of healthy economic growth; much of the rest of the 
world did not make as successful a recovery. 


Technology in the Year 2000 


Information technology did progress substantially, despite depression and 
turmoil, because of its productivity enhancing capacity and because the 
government made it a top priority. 


The direction of technological development was highly influenced by 
government policy. 


The extrapolative projections of technological progress developed in the 
mid~1980s were generally fulfilled. 


No fundamental breakthroughs occurred beyond the extrapolative 
projections, but highly advanced applications were developed for 
surveillance, information gathering, and social control. 


Government got access to all commercial transaction data bases, 
(including expenditures, travel, magazine subscriptions, data base or 
other electronic information retrieval; medical and employee files). The 
government also takes advantage of the databases, originally started in 
the 1980's by right wing groups, which identify potential radicals, 
Soviet sympathizers, and others thought to be a potential threat to U.S. 
stability. The government accesses this information without consumers’ 
knowledge or consent, but with the assent of the information companies 
(paying a fee for accessing the information). The government systems 
link this information to IRS data and welfare agency data to catch tax 
and welfare fraud but also to monitor potential subversives. 


Police departments have equipment capable of monitoring large volumes of 
local telephone traffic and searching for key words which, if spoken, 
activate recording and call tracing. 


Telephone and CATV systems were “tampered with" for surveillance. Many 
new high-tech surveillance tools were available. The fight against 
domestic terrorism was used to justify initial widespread use, much of 
which has persisted, 


Electronic files are easily altered or corrupted by the government, 
business and organized crime without any trace of the modification. 


Applications in the Year 2000 


- After the Depression, there was rapid growth, penetration and 


substitution of new information technologies in the business sector 
because of their capacity to enhance productivity. 
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Computer matching and profiling, electronic surveillance technologies, 
and other advanced applications give government a greatly enhanced 
ability to monitor work, communication and other daily activities, 


Major business applications include expert system automation of routine 
word processing, text Management, the early phases of standardized 
decision-making (E.Je, basic qualifications in loan processing, 
competitor analysis, and procurement); Speech recognition/speech 
synthesis used for order taking, other routine customer interaction. 


Agents and hypertext devices are generally unavailable outside government 
and approved companies. 


Home applications grew modestly. The phone system remained very utility- 
like and by the year 2000 became a sophisticated computer system. In the 
tradeoff between network vs. onsite computing power and storage, the 
government encouraged network development, and discouraged on-site 
capability. This allowed monitoring of most information access. 


Database access was allowed for the appropriate databases, Where the 
information is sensitive, or threatening to domestic tranguillity, access 
to databases was restricted. This discouraged information vending 


companies from creating or maintaining databases determined by the 
government to be sensitive. 


A large underground of information is passed on CD and VCR formats, 


Public Policy Issues in the Year 2000 


- Privacy became a non-issue, There is no privacy necessary for honest 


citizens who pay their taxes and don't engage in unlawful or immoral 
behavior. Privacy legislation of the 1970's and 1980's was deliberately 
violated or set aside, Citizen access to many databases was blocked for 
reasons of national security. But corporate or government access to all 
databases, including those on transactions and personally sensitive 
information such as medical conditions (including genetic 
predispositions), school and employee records, and financial transactions 
was an ongoing reality, wherever there is probable cause for suspecting 
an individual of a commercial, civil or political crime. Expert systems 
periodically match databases and monitor telephone/network traffic to do 
random checks to see if there may be probable cause. 


Government assumed a dominant role in the information marketplace. 
Government policies drove the development of information technology. The 
complex new alliance of government and big business increasingly 
controlled access to information. Tax credits were used to encourage the 
creation of certain kinds of information. Government also coordinated 
U.S. competition in the international marketplace, setting priorities for 
technology development, coordinating private sector efforts, providing 
Subsidies, providing tariff protection for domestic industries, etc. The 
“Baby Bells” have been merged back into a single system. 
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- The protection of proprietary rights was used as a rationale for revising 
the copyright statutes. This made it easier for the government to block 
"sensitive" copyrights and patents, putting a cover over them for reasons 
of national security. New laws of “information eminent domain" allow the 
government to take private information for public use. 


Basic office-level computer skills are widespread, but more advanced 
forms of information literacy are rare. There is a sharp division between 
the information "Knows" and "Know~Nots." 


Domestic data access controls were initiated to prohibit access to 
Sensitive data, often related to national security, and to allow 
prosecution of those caught with it in their machines. In addition to 
the specific controls, the fact that virtually all transactions and 
electronic information seeking is monitored lowers people's interest in 
accessing information that might make them subject to greater scrutiny. 


6-22 


Pal ‘ fi F 
\ I 


*apeuy LeuoLzeuuaqu, pauadwey 
3Nnq panuyquo} *S, 0661 

$0 queIs ye wWayshs Aue oUOU 
LeuoL}eusazUL Jo asde, [od ween 


‘AyLunosas pue vapuo jo ayes 
dU. MOL SWOpadss BdLEyLuoeS 
03 ssauBuLl LEM ‘*apn3.33e 
wSBALSSUNO BARS, OL goudouex y 
*MOUD SANLEA [OUQUOD/L PALAUNS 


*uoLz9e yUaWUUaAOH Buoujs 03 
anp 000Z Aq BuLsaaosau Awouos¥ 
*S,066L $O 2ueIS Je UOLSSaudag 


“SaSLUd SGIV SwStuouual 
*waysks LeoLaLiod 

dLJoOeYUD e 09 BULINgL4qUOD 
SsqulodmaLa jo uoLqequewbeuy 
e saonpoud saounos 
UoLQeUOJUL JO AZLSUAALP 
BurmouB ay, ‘*uasuom sua, qoud 
Leqo,5 ‘*wayshs 2Lwouosa 
Leqo,6 ut sawp a puey 


*|4nqNs wPLYOM 
MON BARIGy JO whB6ln YW *SawLy 
puey 07 UOLDe9U eB Se SuNndD0 
ey sunzny UeLueZLuoYUzNe uy 


QNOAS8 ONY Pe6L 


*sueo| uo Sz, Nejap awos 

Yai *SaLugunoo Buydojaaap ut 
yaep ybty pue yyMoub Gu waz/e4 
"SueM apeuy “wWSLUOL39a870Ud 
YILM UOL3LaduOD |asuaqUT 

"eLsSy 40 asLYyY *AwOUODa | eqoLb 
yBnouyi a_dd,u sa,wouosa 
Leuopyeu abuel Jo sue, qoug 


*SNOLQUSIUOD BuO BILL 
SLLGnd ayew SUOLSLALP anleA 
*pazeuysnuy Bue at doad ynq 
SaqeuLWwop SaN_eA JUawWaAaL yoy 


*quawzSaAuL 

pue sBuLaes yeamM *puewep 
dawnsuod yeam * uawAo| dwoun 
Leunzonuys o,uouy) *AJaLo0s 
4ap2-omy e AL Burseauour 

“S*N *S,0661 UL UIMOE MOLS 


*swa_qoud ,eqo.6 sno.uas 
“sueM apes} SwSLU0L39930Ud 
uaim Awouodsa jeqoyh 
SALALadwoo A, IOH *SadLAUas 
pue spooh uorzewsojuy Auew 
JO} puewap uawnsuod yea 
*ssauboud | e521 60] ouyse3 

4o} pedoy ueyy uaMols 


*aUO SNOAISESLP & JOU ING 
aunyny ,IuawauLoddesip, VY 


NMOG 904 SONTHL 


0002 wes, BY] UT SauNnjn4 SAL JeUUdaILY 


*quaudo,aAap sadunosau 
uewny puemoz siseydua 
4LUS ‘“S@LWouoDa | eUOLjeU 
JO UO}ZeULP4OOD 4wa}RaUD 


“QUeLLIM SUL UOs 
AALLLGpsuodsau pue ,ALLwey 
uewny, ap6urs e ut diysuaquaw 
40 asuas Suaw pue UaWOM 

4o} sabueyd alou Buyzp)enba 
Saunjzeu UILM AuowueH *ssasons 
$0 S_LoqwAs ysnf you ,, fuoL oR, 
-S}9eS anuy, JOY aupsag 
"SaNLeA WUaWaASL YOY ULM pualq 
pue azeuLwop sanjeA sno,osuoj 
A\ e984 905 /aatssaudx4 


"SaUSLUNo 4 

Awouoda [ewsojuy *Awouosa 
Leuwo, UL UOLZeLPamuazULsiG 
*Awouoda 2, weukg 


*,20unosau ueWNy ayy, pue 
AYLALQeIUD UO pasndos AZ81D0S 
49770q e JO UOLSLA Bu, Buawy 
*Awouoda ;eqo,6 s,weusg 
“Suo} [| eUOLZeZLUeKUO MAN 
*santea Bupbuey) -ssauBboud 
[221 Bo, ouysa3 pideu Lua, 


“OUNINs yOACM PALULy VY 
*quawdo,aaap uewny pue Bupuseay 
SAYLALYEIUD UO paseq sunny 
wSSIIINS JO PULY WUSUsssJtPy VY 


ALSIQOS SATLVIYND 3HL 


WALUS{L [LW UOLPeWUOJUT Sy] 


‘apeuy aauj ALAALzeLau “Bur mMoug 
*SuoLzeuoduod LeUOLzeULrLNW 40 
alou Asx “Sawouosa | evo, zeU 
$0 UOLILULPUOOD UazRaUD 


*spuemau 

LepuazewW vos aupsap ‘uoL7 
-PAL OW QuawaAaLyoe “wSLUL do 
SBPRULWOP SANL eA JUaWaAdL YoY 


*quawAo| duaun Mo} 
“Aat ALA SNPOad pue uoLyduinsuos 
ULSLY *Awouods BuLwoog 


"wsLutado ‘aquapijuoa jo poow 
*apeud Leqol6 aaus Apaapzejau 
SSAL9LJadwoD ‘papuedxa 

Alyeauy “AVL ALyonpoud 

Bul Aoudw, uo s~seydwa 

‘puewap svawnsuod yuBbLH *ssau 
-Boud (eo, bo, ouyoa pideu £ua, 


*aunin 
,uyey UeUeH, Yo *eungng 
nSSO8OONS pase; enbun, uy 


ALITIOS 
NOTLVWHOANI HOSL-HOIH HL 


iL-9 aLqeL 


Awouodz aul 
$O UOLZEZL| eQOLD 


sane 


SUOLILPUO) DL WOOD 


saouo4 Bupaug Aay 


JazDeuePYy) | | e4aAd 
AWONOQ3 SHL ONY A13ID0S 


6-23 


*suagndwos 34n7999|) youe 
Latpeued ‘uossazoud 
atdpapnw up, ssauboud 

partwi] *suagndwes uosse oud 
ay Buys SdIW Ov 03 OL 


*dpuo 
B UO SUOZS|LSUeLZ UOLLLEW OL 


*LouqUOd Ue}, uez| souzNe 
adu0juLau 02 pasn ABo, ouyse? 
uo, QewosuL UIA abueyd pr_dey 


"SUNG S40qDaS |azeALAd 
/?-Lqnd uaamjaq Auepunog 
*soeyd Bupupeugseu *[04QU05 
Lepyoos Sauer, | Laauns svoj pasn 
ABoL ouyds. uo_ewuojulL 40 
suopzeot_dde paoueape ‘yaze7 
*ssadoud LeaLaLLod o,30eY49 pue 
Squpodmata 40 uoLzequauBbeus 
01 Spea, SaduNoS UO} ZeWOsUL 
jo Aqypsuaatp buyseasoul 


4 SauLLadid, suo, zedpunuuos 
kay so abeqyoqes Buy pnyouy 
*UOUMIOD SOLIEALZI2 

9S, 40UUd] =,” |OUQUOD 

40 3N0, wees swalqoud fay 


*suaynduoo 
aungoaz,youe La_Leued 
Suossadoud ay dp apnw 

uy ssauGoud paypwyy 
*suaqnduiod svossaj0ud 
aBups ssa_ 40 SdIW OL 


*dpyo 
eB UO S4OFS}SUR4F UOLLLLW OL 


ABoLouyos? uo, zewojuy 
30 Sasn ,e_quaqzod sMo|s 
aBueyo 032 aouejs,sau Gu0s3s 


"sapappenbauy Bupasyxe Apeauye 
sabueyug “sqof BuyAed 

LLam ueug Buysed vamo, auow 
$9}e809 «8404 YOM URL LOD 
anjqg pue d3,uM LSAaL_-pLw 

aya Jo Buy yupuys sazeus_aooe 
ABojouysey uo, zeuojuly 


*Suolssazau 
2-po_uad Aq pau, euzsuos 

4nq *,e, que Isqns MoU 

Que wey2 YILM adoo 03 $34O45g 
“pauasuom [Le aaey sweyqoud Lay 


*$a4n30a34 Yyoue 
Lappeued ALaapssew pue 
$y4omzau Leunau ult ssauBboud 
DLQeueuq =*wWSELa_Leued so 
Buypueqsuapun uy subnouyyesag 
*suayndwos uossea0ud 

a Burs SdIW Ob °F OL 


"spaue WayzO *SxAOMIOU 
peunau *syzpEmM aul, Buponpau 
ut syBnouyzyeaug =“ sd_yo 
JOYS, SUeIZ UOLLELW OOL 


n AYOAASYOY ,, 

puremoz Ayoueuapy wou 24 LUS 
LLe4aag *Awouoss | ewoy 

UL UOLELpawuszuULstd 
*wayshs [euapas UL uo, 2eZ 
-LLe@ujuacag *SuoL}euodu0d 
PaxsOMJaN “I, JO sSausueMe 
pue ‘abueys a, qeuapl| suo) 


2 2OUNOSau UeWNY 34yz, UO 
snd0j} & Sawodaq UOLZeWOJU, UO 
sno0j VY "S8-28,90S aa_ssaudau 

UL UaAa *WOPeduy pue UdL7 

-ezLJeuDo0Wap Uo} Bdu0} Buoys e 

SL 21 °3Sa4aqUL JO Sa,4.unuMOD 
otudeuBboab-uou jo asuabuawe 
BYU} pue WSLALQLOe sauinsucs 
*uopqedpopqued uaz,349 

S4ABYSOJF FI yp UOLZEZLLLALD 50 
abuey>. punosoud ®@ 03 Saznqi 
-ju0> ABoLouyos? uo, pewsojUT 


*quawdol aaap 

Leqo,6 jo say Haqeujs aalqeua 
-dood auow 07 pea, sz4Lus 
@NLea pue suapqoud _eqoL9 


*Suaqndwods a4nz2e74 youre 
LLapeued uy ssauboud 
*suaqndwos uossao0ud 
aBuls SdIW Op 02 OL 


*dgyo 

e@ UO S4OPSESUCUZ UOLLL EW OOL 
“spetuaqew punodwoo 
Suo,zeubaqu, a] eoS-uajem 
*suapim aul, Buponpeu 

up suBnouyzyxeeug 


“aap qadepe 
A, Leuauab Sabueyd ysapow 


“MaLA yo SquLod Auew 

30 UOLSNJJLP ayy SazoWOUd pue 
UO} ZeWUOJUL 07 SSaD9e UaZL 719 
saseauou, *yamMoub 2, wWou0da 
sunds ABol ouyda. uo, .eMojuy 


*[0uqUOo> vapun 
swat qoud daay juawabeuew poob 
pue ssauBoud | eo, bop ouysar 
*S,086L AL4ee pue 

S,0Z6l 243 UL pawaas ey se 
YNWISEP Se you sulayqoud Asay 
“1 


ABoL ouysaL 
But qnduio? 


$3} U0UZD3| BOUDLW 


ADOTONHIAL NOTLYWYOANT 


abuey) uo, ez, uebup 


ABoy ouysal 

uoLzeUojuy 40 

qoedwy 2,48, 4aqoeueYy) 
= AWOUODZ | BDLIL [Od 


Sw8,o1d [eGOLY 
+NOD AWONODS 3HL GNY ALZIIOS 


RR 


CNOAS8 GNV 861 


NMOd 908 SONTHL 


z abeg ‘0002 4eaA aul UI Seungng aay zeUsa2| 


AL3ID0S SAILV3YD SHL 


WNL UAL LLW UOLQeWOsUT UL 


ALIII0S 
NOILWWHOANI HOSL-HOIH 3HL 


71-9 aLqeL 


6-24 


* $a} eu, Wop 

Burqupud yoedu-uon “sXe. dsyp 
uasaus el} SUOLANLOSau WNL pay 
*yoaads snoul uod Jo 

Sp4omM puesnoud Maj e ULM 
swaqysks YS paal4o0-yse] 
SquoJ} Puepueis sow peau $,yI0 


*pazipuepuezs pue 

Lei.5ip pua-03-pua auoyda) a2 
POYDILMS *UOL ed; UNUWODa} 33 
aoueysip Buoy 

yonw Joy swazshs aaem 7UBL 


*BuLyouras 
aseqezep ‘uopytuBooau 
uosveds pue Burssad0ud 

abenbue, [eanjeu 
Sswayshs Asosuas ‘suiaqsks 
quadxe ul sseuboud ysapow 


*quapeatnba uo s,q9 
aviqebl6 g ‘saLai_tarssod 
SALSUBAQNS JO asnedaq 
pabeunoosip ing a_qe_Leae 
WHOM-C9 ‘sdiuo Wyy paroudwy 


* paz puepueys 
quaudo, aAap 34eM}40S 


GNOAS8 ONY P86L 


*SazeUL Wop 

Bupquyud yoedu-uoN “sXe, dsip 
uaauds 481} fUuOLInjLosau wnt pay 
*yovads snou,jU0d Jo SpuoM 
puesnoy. Ma, © YILM SWaqshs 

US PequaLuo-ysel *szUuo0s 
p4epueys 4Sow peau s,yd0 


*pazipuepueys pue 

Le3L5,p pua-o.-pua auoyday aq 
POYDIEMS "UOL BDL UNUMIODa] 32 
goueistp Buoy, 

yonw wo} swazsks aaem 4UBL7 


*sqoadse | PL ouauM0D 

pue Bbupjayuew ul, pasn 
Aapim swaqshs quadxa uBbnoul 
*saun| Ley aasuadxa pue 
ssauBoud ysapow Aq pamoy [os 
suoLyeqoadxa pazeuabbexy 


*qualeatnba uo sq) ayXqebib ¢ 
‘abeuoys 21 3auBew yonw saoej dsip 
WHOM-G9 fsdiuo Wyy pavoudwy 


*9aUa,330q suULeUWaA B4eM740S 


NMOG 909 SONTHL 


*saqeurwop Buy quad 
yoedui,-uoN *uoUMIOD she; dst p 
UBB4OS 2eLs SUOLINLOSaU 

yBLH *ysaeds snonutquos 

$0 SP4omM OOOSSGL sac 

LLOM JO YS *juLud puey pue 
$qUO} puepuezs [Le peau $,yI0 


*sauoud uepn[ (eo 

$0 2809 pue BuLydqias 
Le2L3do0 ult syBnouyy 

~yeaug *pazipuepueys pue 
Leit6ip pua-03-pua yuomzau 
auoyda,s2 payotms *ssauboud 
Le@2LuYyde3 prdeu pue swaasks 
DAeM IUBLL JO asn aAtsuazX] 


*Saunzo9ezLYyoue jay | eued 
‘UOLQeQUasSaudau abpamouy 
Ssy4omjou Leuneu ut sybnowy2 
-yeaug *ssauboud pidey 


“quay eALnba vo q) e uo 
saeyvqebi6 og yitm Buy puodau 
weaq-3 uo suase] 

a_qeun? 02 ybnouyzyeaug = °q) 
SSb49-99, IM-PRBU EL NY 

Ssdtuo WyY UE syBnouy yeaug 


*UOL3BSUD BUeMZLOS YOY 

Siseq byLquatos Buours e Jo 
quawdo, aasp pue uolLyequasauda.s 
abpa_mouy ut sybnouuz,eIug 
*AYLALJONpoud auemzjos 

UL SQUaWaAOUdWT 


ALSIDOS JATLV3YO JHL 


*sazeutwop Buy quyud 
yoedwy-UON “uoWMMUoD Ske] dsLp 
UBBUDS el} SUOLINLOSeU 

YBLH "us JUapuadapuL 
-uayeads *Auepnqed0n puom 
QO0*SL - OL *3U,ud-puey pue 
S}U0J PuepueIs | Le peau $,yI0 


*paz;puepueqys pue (eq6,p 
pua-07-pua yuomMZaU auoUd 

-3/8} paysams = *Bupxal diay nw 
yzbuaj aaem ‘uoL oazap 

LeubLs ‘suase, ‘suaqiy Leo.ado 
ul ssauboud pidey -suiaisks 
BAeM QUBLL 40 aSN aALSUaIxy 


*yaua,320q eB LLLIS 

S_ UoLzeQUaSeudau abpa| Mou 
"278 ‘abeuoqs *auem2 Jos 
‘sdiyo ut suBnowyzyeauq 
@AL}uoddns 01 anp ssauBboug 


"a2 e uO 
saqfqebi6 og uatM Sul puosau 
weag-J3 uo Suase, al qeunz oF 
yBnouy3xe84g *d) AIL [ Lqedes 

BSCUI~9}L UM-pedu LL Ny 
Ssdiyuo WyY UL syBnouyryeaug 


*AVLALONpoud 

BURMZJOS a}euUa] aD9e 
uBLSap aueMZJos 4O4 SpLe 
4ayndwos ut sjuaweroudiny 


AL3190S 
NOTLVWHOANT HO3L-HOTH SHL 


€ aed ‘0002 yea SUL UT Saungny aALjeusaILy :wn,UUaL | LW UO} FeWMOJUT aYL iL -9 ages 


GAANTLNOD ASOIONHISL NOILYWYOINI 


uot, UuBosay 
yoveds=4s 


Japeay vaqoeueu) 
L®243d0=490 


S89, Aag 
gnd3no pue ynduy 


SUOL EDL UNUMODA| aL 


(Iv) aoua6,(Laquy 
Lert gL quay 


abeu0ys 


3ueM7 40S 


GANNTLNOD 
ASO TIONHISL NOILYWYOINI 


6-25 


“Bul yeqz-uapuo *yndut yoavads 


*satuedwos paaoudde pue quew 
-usaa06 aplsyno at qe_Leaeun 
At Leuaueb saopaap axa uad«y 


“STLWLL JfO VOL PEWUOJUL 
awos pue pauo},UoW asn 
JLaua nq atqe_Leae ALapLM 


*AYLALQOR 

AL Lep Suopaeopunwwod *440M 40 
Gul 4vojLuow UaWUsaACB vos 
Aqpoedes padueyus api Adud 
suopzeoL_dde ‘aa,suayXxy 


(“ALaapseavad ysow speauds 
jouquos ‘Buruozpuow *7A06 
saoueyue 7eYUy °UdS2 *OJUT) 
MOLS 
sawoy SOW 
Apeays ang MoLs 


dNQ se 97e4u owes 


$06, Atuea vazse Buoys 
$06, Alwea vaqje aalsuarx] 
$06, ALuee verse pidey 


Aaaaoraa 
Jazse dND JO 2eu DOLML 


*ssaz0e 
BULLUO AOARS 07 JUaWdoL sAep 
sapinB aouey | paauns 

SILL LeJ 02 *QuaWUVBAOD 


RR 


GNOASE CNY P86L 


* Bul ye}-uapso 
*yndut yoveds partut 


*payur, abpaymouy Le 

Jou 3nq aALssew fsa,uedwoo 
abuse, Auaa pue asuajap 

uy AQLLLGEL eae parL wey 
DARCY SAIL Aap PxaquadA} 


*SSQUBALJOIOJJO PSILUL| 
pue APLLLqerLeae par, wi] 


*Butqupoddesip aaoud 
suolqzeot; dde Aver LW 
*AULLEGESuodsau [euow pue suoLy 
-engis Burbueyo pue anbiun 

03 ssauaaLydepe SAILALZeaUD 
fuoLqeurBbeup, aaey Aauy JL se 
payeaul ‘“pasns,w sweysis 
quoddns uopstoap ssauisng 


MOLS 
uaaoul 


aL33bT 


dNS ueyy SSBt 


quazaLwuazUL pue MOLS 
ayevapow pue MOLS 
MOLS 


dND Se azeu awes 


*pauoaes 
QUL|-UO pue SxYOMZaU 
Sabeu0ys-ssew Led0{ aUlos 


NMOG 908 SONTHL 


y abed ‘0002 “ead SUL UI Seungny aALQeUsaILY 


"uolLyoeuaqUL JawoysNno 
@ULZNOU Yayo {bul yez~-vapuo 
“qnduy yoaads aatsua xg 


*atqe_Leae ALapLa 
SSuayeU-UOLSLOOP LeNPLALPUL 
$0 S}SduaqUL pue fa, Azs 
Bupuueay *Laaa, abpa,mouy 
ay} 0} Quaquod ydepe eu. 
szxaquadAy PL pali-L 3. NW 


“ALLEL Fewoyne uoLzewo jul 
queaalau ssaoce squabe 
BALQOasZJa fa_qepLeae ALSpLM 


*swyrtuobye 

UOLSLOap OJUL szoedwL 
L®JBLD0S azeuoduooUT *yJOM 
[euopssajoud g ssaulsnq 40 
SLaAa_ pue seaue LLY “SUL 
-eopLdde aarqoajso Saa_suszxy 


quaysisuad ng MOLS 
aALSUayXd pue Apeszs 
Apeays yng MOLs 


GND $0 Be SOWLA G°L 


pedey 
dALsuayxe ‘pidey 
pidey 


AND $0 9204 SEMI 


*ssa00e BULL -UO YOARs 
Sy4omMyau azeAtud pue oLL qnd 
40 3S$09 Mo, pue 4yybuauIsS 


ALJTIOOS JATLVSYND FHL 


*UOLJIeUaPUL UaWOUSNd 
SUL NOW 4ayzO {bul yez-vapuo 
Sandu, yoaads 


“AALLLGeLLeAe porLuME, aaey 
Ssuayeul-UOLSLOAP LENPLALPUL 
$0 Sysauaqut pue ‘fa, A4s 
BuLuuea, *{aAa_ abpal Mou, 
Sy. 02 JUazUOD ydepe yey 
S1xaquadAY eLpaw-LILnW 


“ALL ROL Fewogne uolLpeuvojuy 
queaAatau ssace squabe 
BALOIIJS fa_qe_Leae ALAPLM 


*44OM 
[euoLssajoud g sseuLsng 40 
S[aAa, pue seaue {LY 
*suoLzeoLtdde aalsuarx 


quays suad nq MOLS 
aalsuayxa pue Apeszs 
Apeays 3nq MOLS 


suo, zest | ddy 
uoLy.UuBooay Yyseads 


qxaquedAH 


squaby 
Bul yeas UOLQeWUOJUT 


uor est ddy 
$0 SuLewog 
swayshsS yodxg 


UOLgNILysqns 
UOLIeUZaUad 
YAMOUD 

aL Aas /ABo, ouudeL 


dND Se aures Q00Z-S86L 87eY YMOUH 
Joyas ywawnsu0g/Pp_oyasnoH 


pidey 
aALSUaTXE ‘prdey 
pidey 


UOL INI, ISNS 

UOL ZeUJBUa, 
yIMosy 
ao, Avas /ABo, ouydeL 


dND $0 3324 SIEM] OOOZ-SB6L 978 YIMOID 
4023S WaINpOug/ssauEsng 


UMOUD YHUeW UOLPeWUOJUT || eUeAD 


UOL}ZeDI0] OJUL UL BdUeL eq 
yBnou ueaw sysoMzau Lnjuamod 
pue aBeu0ys a34S-uo aaLssey 


AL3II0S 
NOILWWHOSNT HOSL-HOTH JHL 


WNL UUdL [LW UOLPeWUOJUT GUL :|-9 ALgeL 


AsBALLad [eoESAud 
“SA OULLUO 


UOLZeUMOJUT DLu0u229a1 9 


SNOTLWITIdd¥ NOTLWWYOSNI 


6-26 


*UOWLOD 
*UuOwUo) 


*UOUNo? 
*UuOoURuO) 
"sawoy Aue 


*pazeo1as_ydos 
Ausad pue uowo? 


*sauLyoew Auew Jo 
Aap_eqeqedwos _Lnjy squaadud 
quawusarch ynq a7es,uNW 
-WOD ULD SaULYudeW YSOW 


*yourasau yayUeUW 
‘sa, Bol ouyoa, Bul uozLuow 
[euosuad ul saoueapy 


*sqiwuad quautusercd 
ausyM asn | eUuoLyeUsaqUT 


GNOA38 ONY P86L 


*sawoy a, eosdy 


*sauwoy a, eosdy 


*sauoy aj eosdy 
* UOWO) 
*SawoYy aos 


*paqeo.ys_udos 
Alaqyeuapow *uowuo) 


“4930 Yoea UILM HL EI 


Ued SaULYyoew LLe JOU ING Ysow 


*e1ep 


youeasad YayxVeU UL SadUeApY 


"udp e| SUB? 
2.spoeds ul ewop 
JO AVLLEGeLLeae parLweq 


NMOG 908 SONTHL 


g abed ‘0002 uear aYyL UT Saunqny aALjeUaILY 


*Bupuueat jo aounos vofeu 
e@ pue UuoUWOD Ava, 
*sBulqeu 

JaUNSUOD pa zed, zsiydos 
pue ‘uowmios Aua, 


uous Aud; 
* UOWO) 
*sawou Aue 


*pazeorasiudos Auaa 
pue uowuos Aud, 


*S4aUqO [Le UILM ALeI 
ued saupyoew {Le ALL enya 


*uOLPeWUOJUL, [Le uo} asn 
aseq eqep dois a, buys 
*yourasau 

qayueW auyQ [eau ueaH 
*AYLALQeVUD ‘Buy yupyy 
DEISLLOY Pie 03 padol asap 
AL aALSuayXa ,BueMxULUL,, 


*saystunoy 3 abe. ta 
Leqo[, ‘Uo, e, suey 
paz, eueuab jo asn 
LeuoLzeusazuL aALsuazxy 


ALSIIOS SATLVIND SHL 


*SaSN SAL zSUaTxa 
*uouMod AuaA 


* UOUMUOD 


*uoWOD Aud; 
* UOUMUOD 
*sawoyu Auew 


*payeoizs_ydos 
AsaA pue voWUo) 


*S49490 [LP UILM 4109 
ued Saujyosew (pe ALL enqaLA 


*OjUL [Le Jos asn 
aseq eyep doys al Burs 
*yourasau 

yayxWeW BLY | eau UeAaN 


“S30, Aap UO{Ie] SueLy 
DbsLoads upewop jo asn 
LeuoLzeuuazUL BALsuayxXy 


Sula, [ng 
/Sx4OMJaU AZLUNUMWOD 


Buy Ang 
/buyddoys aay eueduoy 


4pedas 
/stsouBetp yuaudinby 


Lia/queweBbeuew Aauow 
AYpundas auwoy 


quaul} eeu) 
/buy 40a}; uow 42, eaH 


Att LEqeuadouequ] 


suo, yest dde 
ssaupsnq Aay 4aUui0 


uolze; Sueul abenbuey 


G3NNILNOD SNOTLWITIdd¥ NOILWWYOINI 


ALSTIOS 
NOTLWWHOANT HOSL-HOIH FHL 


WNLUUaLL EW UOLZeW4OJUT aYL =| -9 aLqeL 


re 


6-27 


~54074bL4 wopeers,, UO, 2eWUOJUL 
azeuagl, AuaA *ssaooe 

uo, zeuMsojuL Jo Bupuoz_uow 
queqzsuo) ,°S}2OU-MOUY,, 

pue ,SMOUS, UOLJeWUOJUL 
UGBMZ9Q UOLSLALP dueys 


*LOuqU0d/d_ysuosuad quauuyscocb 
Sadueyua uoLzesado waysAS 
“uoLzouny $39e5 *JUe JO SxUOM 
azpubodeu 0} paspAau yUubyuAdo9 
*Aqpoedes di ysuosues/,_ouquo0s 
auow yUaWwUsaACB aALB 03 
pas,Aau upebseq uoyyne/oL[qnd 


aseauoul 3YyBELS 


ABoLouysay vol zewsojuy 
j$O JuawdoLarap sLouquoOs 
Ai 6upseausuy Juawussao0y 


*SSBUBALSPAUL 
quaumuanob mMolLe 7eu2 

squBlu Aveatud ,azepudoudde, 
SdUL Jap WaWU4SAO0D 


GNOASE ONY PB6L 


“aoueape Adeuaz] | UOLIeWOJUL 
dapuly swe ysAs yuadxa so} 
SUOL ye TDadKe 91951 | eauUN 

n SJON-MOUY, PUe ,SMOUY, 
uoLzewsoju, uaamjzeq deh buy moub 
qnq ‘Aoeuay, | 4ayndwos yh.H 


* paseauout 

Aoeutd ubbauoy “dyay 
SLAILL FoueLpeu aoey dgaxvew 
*SUdSUOM jUalIadU0jUd 
quBbysAdo3 «= * paul wexaeu 

dou upebueq svoyzne/d1 Land 


aseauoul 


quawusaaob 
wous UOL aL gedwoo ALL eLoadsa 
*seaue auios ul Saseauouy 


*ssauLsng 40 Seaue awos ul 
aouewsojuad sujpedw, sao, 3oeud 

uo, yeWuojUL 4OVdeS azeALud 
Jo} aunqonuys Avoze_nBau Mou y 


NMOG 908 SONTHL 


9 abeg ‘0002 ueeA aU UL SauNgny aALqeUusaILY 


*oqa SuopqeupBeu, Suopapnquy 
SAVLALQBaUD “Buy UL Yr 
DEISLLOY JO SaLzLoeded UeWNY 
BALJOULFSEP UO SNd04 “uUseaL 
07 Moy Bujusea, ‘Bu, alos 

wa, qoud aALzRaud SuUOp eWOJUL 
Bupyoueas ut SLLEYS 

apnjouy 03 AL peouq paul sep 
Adeva tl | UOLPewojuL aapzeasd 


"uo, zeuadoo0d 

peqoy6 uz,m vopqengys 

quby wAdoo | euoy eusaquy 
Ppaaoudwy *uowwoD awojaq 
asn-uad-Aed pue auemaueys 
*pauazle SoLyje/paqzoeud 

aoe; dyayuew *paysnfpe 

sme, quB,udo} «6 sap Bol ouysay 
Bupapoaa yo 2y6h, uy 

ssazoe vazeau6 abeunooua 0} 
paspadau upebueq soyzne/>} Land 


aseaiag 


DLL9Ng ‘uoLIe_NBau suassay 
fsqaysew Ley, pue ,WeWS, 
aunsua 0} SJOM WUAWULaADD 


*ADuaL 94449 

Bupupedwy, you aL Lym aL Lum 
uoLyoe}0ud ADeALud aoueyus 
Aypepqueysqns 03 svayuys 
sassauysng pue suayew AD, 0d 


AL3E9OS JALLWIND 3HL 


SauN{Ny SATPeULaL TY UOJ 94NZ1IZSU] 


*ssaooe Asea aat6 sautyoen 
quews uo, ze_ndod Qg-uveao 

ut fuopyze_ndod og-uapun 

aya up Adeuazp, suagnduoo 
/UOLZEW4OJUL DESeq LeSuBALUN] 


* ABoy ouya 

pue sjauueyd uoL4ngruzsip 
yBnouyy pazdezoud uoyzewyosuy 
Le, ouaumion Jo AQPALSNLOXxa 
*spuenBbayes | 29, 6o| ouyra> 
‘aoe_dqayxuew ay} uO aoue, {au 
Aaeay *upebueq svouyne 
/>4Land asnfpe 07 paau 343947 


9seaJ009 


uopze_nbauag = * quawuuaaocb 
WOUj UOLFLISdwWOD | eWLULW 
“ALL eequeysqns saup_saG 


‘anss, sofew 
®@ pauap_suos JON “A, eaub 
PLe suopyntos , eo, 50, ouyse, 


AL3190S 
NOILWWHOSNI HOSL-HOIH SHL 


TWNEULSLL LW YO} ZeWMOJUT BYL =L-9 BL qeL 


:904NOS 


AdeuaItE] UO, PewWAOJUT 


6-28 


squbly Aueqa) udoud 


4074, 2adWOD Se qUaULZACD 


aoe, dqayuey 
UOLZeWOJUT UL 


uUaWUdADD JO BL O¥ 


ADeAL Ad 
AIT10d JTTVANd 


se ne A ts SN 


Alternative Futures and Strategic Vision 


There are both optimistic and pessimistic possibilities for the 


Information Millennium. Those of us in the information industry, 
industry of the coming millennium, have a special responsibility to 
society steer away from the dangers and move in promising directions. 
Figure 6-3: Alternative Futures and Strategic Vision 
High-Tech The Things 1984 
Information Creative Bog and 
Society Society Down Beyond 


Technological 
Capabilities 


The Industry 
and 
Applications 


Societal 
Implications 


Source: Institute for Alternative Futures 


the key 


help our 


The scenarios in this report suggest threats and opportunities and 


critical success factors that need to be considered by businesses 


in the 


information industry. As Figure 6-3 indicates, an understanding of these 


factors is essential for creating a corporate strategic vision. Appendix 1 


deals further with the process of creating a strategic vision. 


Notes 


IAF uses forty reference scenarios on the future of the U.S. The four 
scenarios developed for this report were elaborations and modifications 
of four of IAF's reference sceanrios, chosen in consultation with IIA and 
other information industry experts. A similar set of scenarios 
(without the authoritarian scenario) developed for the State of Florida 
can be seen in Clement Bezold and Robert Olson, “Future of Florida", The 


Futurist, October, 1983, pp. 12-19. For those interested in other 


Titerature on alternative societal futures we recommend Peter Schwartz, 
Paul Hawken and James Ogilvy, Seven Tomorrows, (New York: Bantam); and 
say) Robertson, The Sane Society, (St. Paul: River Basin Publishers, 


Herman Kahn, The Coming Boom, (New York: Simon and Schuster, 1982); and 
and Julian Simon, The Ultimate Resource, (Princeton: Princeton University 
Press, 1981); Daniel Bell, The Coming of Post-Industrial Society, (New 
York: Basic Books, 1973). 


Alvin Toffler, The Third Wave (New York: William Morrow, 1980); Willis 
Harman, An Incomplete Guide to the Future (New York: W. W. Norton, 
1979); John Naisbitt, Megatrends (New York: Warner Books, 1983); and 
Yoneji Masuda, The Information Society (Tokyo, Japan: Institute for the 


Information Society, 1980). 


For the "Things Bog Down" scenario see Marie Spengler and Peter Teige, 
Hard Times (Menlo Park, CA: Values and Lifestyles Program, SRI 
International, 1981). 


For images similar to the "1984 and Beyond" scenario see Bertram Gross, 
Friendly Fascism (New York: M. Evans and Co., 1980); George Sanders, The 
Tomorrow File (New York: Berkeley Medallion Books 1976); David Burnham, 
The Rise of the Computer State (New York: Random House, 1983); and 


Robert Heilbroner, An Inquiry Into the Human Prospect (New York: W.W. 
Norton, 1974). 


APPENDIX 1: THE ME TREE: USING THE INFORMATION REVOLUTION TO ACHIEVE 
A SOCIAL VISION 


The Me Tree, depicted in Figure A-l, is a way of exploring the 
interconnections between ourselves, our jobs, our industry and our society. 
At each level there are choices we can make and things we can do. The Me Tree 
is a simple idea that can lead you into profound thinking. It can help you 
formulate or sharpen the strategic vision for your own company. 


Figure A-1: The Me Tree 


Industry 


Company 


individual 


Source: Institute for Alternative Futures, based on concept of Charles Tower, 
The Dun & Bradstreet Corporation. 


The following questions will allow you to use the Me Tree concept to 
clarify your preferred future and potential next steps. 
Society 
1. What are your estimates of the probability of each of the four scenarios 
in this report occurring by the year 2000? (Take 100 percent and 


distribute it among the four scenarios and one or two others you think as 
likely or more likely than these.) 


A-] 


What percentages did you give to the "Things Bog Down" and "1984 and 
Beyond" scenarios? Do you operate in your business life as if these 
futures were that likely? 


What do you want the information society to become? What is your vision 
for the information millennium? How does your vision compare to the 
"High Tech Information Society" and the “Creative Society"? What 
possibilities in the scenarios are most appealing to you? 


The Information Industry 


What actions should the IIA and the information industry as a whole take 
to respond to threats and dangers suggested in the scenarios? 


What actions should the IIA and the information industry as a whole take 
to make real some of the most appealing possibilities in the scenarios? 


My Company 


To what extent is your company playing a conscious role in helping to 
fulfill the promise of the information revolution? What role(s) is your 
company best equipped to play? 


Is the company contributing in any way, however inadvertently, to 
problems and dangers identified in the scenarios? 


What new products or services might your company develop that could 
enhance the creativity and social problem solving capabilities of your 
customers? 


Me 


What do your want your life to be like in the year 2000? (Think broadly 
here. Things to consider include health; standard of living; harmonious 
living with other "me's"; breadth of talent, skills and interests; most 
meaningful career accomplishments; capacity to lead a fulfilling life of 
your own choosing; performing actions important for the good of many 
people beyond yourself.) 


Assume that what you do could “make a difference," however modest, for 
the future of the information society. What should you do? 
Next Steps 


Creating the future begins with individual steps. What one or two steps 


do you want to take first? What things do you want to take away from this 
exercise to work on? 


APPENDIX 2: THE EVOLVING NATURE OF THE INFORMATION INDUSTRY 
This Appendix reviews the evolving nature of the information industry. 
First, the role of information in the economy is considered, then varying 


definitions of the industry and forecasts for its growth are reviewed. 


RECENT GROWTH OF THE INFORMATION COMPONENTS OF THE ECONOMY 

The information components of the economy have grown dramatically in 
recent years, in large part because they substituted for other factors of 
production. From 1947 to 1972, information inputs grew from 26 percent to 34 
percent of all inputs (other than direct payments to labor) purchased by the 
productive sector (other than household and government consumers). In real 
terms, this was a rise from $132 billion in 1947 to $506 billion in 1972, jin 
constant 1972 dollars, according to Charles Jonscher of MIT. This growth was 
less than it might otherwise have been. The cost-effectiveness of information 
inputs began to increase dramatically after about 1975 (see below). Jonscher 
argues that the information component in the business/productive sector is 
likely to grow about twice as fast as the economy as a whole, because of 
continuing information sector productivity growth. This continuing growth is 
based on some of the factors addressed in Section 2 and the information 
industry megatrends in Section 3, in particular: 

1) improving price/performance ratios of information components and 

devices, 


2) similar price/performance improvements at the system or application 
evel, 


3) development of the telecommunications infrastructure, and 


4) gradual reduction of institutional and social barriers to the 
introduction of information technology (1). 


This increase in the information component of the economy is paralleled 
by the rise of information workers as a percent of the total workforce. In 
his classic study, Marc Porat argued that the information sector of the labor 
force has grown from less than 10 percent in 1880 to over 40 percent in 1970 


and would grow beyond 50 percent in the 1980's (2). 


THE EVOLVING DEFINITION OF THE INFORMATION INDUSTRY 

There is a healthy lack of agreement on what the "information industry" 
is, how it is evolving, and how it relates to the broader "components of 
information" in the economy as presented by Jonscher and others. There is no 
“right" definition of the information industry, only different definitions 
useful for different purposes. For some, the information industry includes 
those providers of data bases and other information using on-line services; 
for others, it includes such information providers as consultants and seminar 
companies that do not use electronic means for dissemination. Some accept the 
broader notion that all those companies involved in the generation, packaging 


and/or distribution of information belong to the industry. 


The Information Vending Industry: Enhanced Productivity Since 1975 
In Table A-1 Joseph E. Laird of Hambrecht and Quist identifies the 

“information vending industry" and its sales in 1985. Using Laird's approach, 
the industry can be thought of as eight major products sold in eight major 
markets (not including households). The products are: marketing information 
services; economic and financial data; credit information; payroll plan 
services; product/price information; legal, regulatory, scientific, technical, 
and general business industry news. The largest of these eight products is 
marketing information services with about $5 billion in annual revenues. This 
is also likely to continue to be the fastest growing product. The principal 


markets are shown on the left hand column of Table A-1. 
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Laird uses Figure A-2 to show the dramatic take-off in the 
price/performance ratio of key information technologies (computing power, 
storage and communications capability) that occurred around 1975. It also 
shows the favorable relationship of this take-off to the profitability of Dun 
& Bradstreet, the largest of the companies in what is conventionally thought 
of as the "information industry". 

Laird argues that whereas the $15 billion the “information vending 
industry" received in 1985 represents only about .4 percent of all industry 
sales, it will rise over the next 25 or so years to about 2 percent of all 


sales because of its growing productivity (3). 
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Figure A-2: Technological Progress and Its Impact 
on Dun & Bradstreet's Profitability 


D & Ba R.0.E. & AFTER—TAX MARGIN 


1967 1969 1971 1973 1975 1977 1979 1981 1983 1985 


+ AFTER-TAX MARGIN QO R.O.E. © PRICE/PERF. 


Source: Joseph E. Laird, Jr., Innovation in Information, Hambrecht & Quist, 
86, p. 3. Copyright (c) Hambrecht & Quist, used with permission. 


The Information Industry in Relation to Media Industries 

Laird's map of the industry focuses primarily on the content nature of 
the product and the market sectors in which that content is used. An 
alternative approach is to consider the media through which the information 
flows. Using this approach, Table A-2 identifies the growth since 1970 of 
newspaper publishing, television broadcasting, radio broadcasting, periodical 
publishing, book publishing, cable TV, and the information industry. In 1984, 
Paine Webber developed forecasts for the information industry that led them to 
argue that it "seems destined to become a whole new group of media industries, 


which at least collectively, will be the largest in the U.S. by 1990. The 
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Paine Webber forecast had the information industry growing from its size of 
$11 Billion in 1982 to $36 Billion in 1990 (4). 

The definition of the information industry relied on by Paine Webber was 
one used by the A.C. Nielsen Company for its work on the Information Industry 
Association's study, The Business of Information 1983. According to this 
definition, the industry includes those companies which: 1), recognize their 
basic product(s)/services to be information, and 2), which have adopted a 
media-independent or multi-media strategy for delivering information to 
customers or end-users (5). Table A-2 uses this definition in its figures 
for the information industry (the column on the far right). 

A deeper look at the media-based industries and the relative shares of 
their expenses and revenues is given in Table A-3, developed by information 
industry expert Christopher Burns. Table A-3 shows that online information 
services are not supported by advertising revenues, and their profitability is 
less than television and newspapers; it is higher than cable, radio, books, 


and magazines. 
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Table A-2: Information Industries 1970-1982 (Dollars in millions) 


Newspaper Radio Book Information 
Pub lishing Broadcasting Publishing Cable Industry 
Television Periodical Television 
YEAR Broadcasting Publishing Subscriptions 
"1970 $6,636 $2,808. ~=—«$1, 137 +—«$2,708E +~—«$2,677+=«$328E.=—Ss«CS TIE 
1971 7,037 2,750 1,258 2,922 2,814 385E 868E 
1972 7,908 3,179 1,407 3,198 2,915 490 1,009E 
1973 8,496 3,465 1,502 3,412 3, 160 535 1,203E 
1974 9,187 3,776 1,603 3,574 3,408 730 1,634E 
1975 10,023 4,094 1,725 3,774 3,789 770 2,260E 
1976 =11,242 5,199 2,019 4,456 4,180 900 3, 132E 
1977 12,468 5,889 2,275 5,529 5,008 1,040 4,318E 
1978 13,800 6,950 2,635 6,519 5,641 1,270 5,671E 
1979 =: 15,531 7,875 2,874 7,434 5,820 1,480 6 ,892E 
1980 =17, 158 8,808 3,265 8,419 6,411 1,721 8,364E 
1981 18,920P 9,815 3,650 9,027P 6,990P 2,073 9,759 


1982 20,720P 10,960P 4,010P 10, 154P 7,585P 2,420P 11,004 


Sources: Paine Webber Mitchell Hutchins, Inc., The Information Industry: 
Basic Analysis, March 12, 1984. based on 1983 U.S. Industrial 
Qutlook (and prior editions); The Business of Information 1983; 
Paine Webber Mitchell Hutchins estimates. "E" signifies an estimate 
of historic size; "P" signifies that the number was a_ preliminary 
figure at the time it was published. 
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Distribution of Revenue and Expenses of Information Sectors: 


RETRIEVAL ONLINE 


Table A-3: 
DOCUMENT 
REVENUE 
(gn B41 1tons) 66 
REVENUE 
Equipment 0% 
Service 100% 
Advertising 0% 
Industry 0% 
EXPENSES 
(% Distribution) 
Creation 12% 
Conversion 15% 
Distribution 70% 
Profit 4% 
Note: Creation: 
of a work, 


revenue. 


Source: 


# 433-9520, 
II-10, II-3], used with permission. 


Given the changes in the information industry, 


deregulation of AT&T, the definition has broadened once again. 


used 


39% 


CABLE 


master recording cost, 


Chris Burns and Patricia A. 
Paper prepared for the Office of Technology Assessment. 
tables II-1, 


RADIO 


24% 
26% 
45% 

6% 


etc. 


Martin, 


PRINT 


10,98 


0% 
100% 
0% 
0% 


30% 
10% 
46% 
15% 


artwork, 


Revenue: 


BOOKS 


12.01 


0% 
36% 
0% 
64% 


15% 
11% 
69% 

5% 


TELE- 


MAGAZINES VISION 


13.05 


0% 
30% 
55% 
15% 


7% 
12% 
62% 

9% 


and editing. 


22.17 


38% 
0% 
62% 
0% 


W% 
24% 
23% 
35% 


1984 


NEWS 
PAPERS 


29.35 


0% 
27% 
13% 

0% 


16% 
16% 
52% 
16% 


Percentage of revenues that goes to the initial production 
including royalties, 
Percentage of revenues that goes to embodying work 
form, 
cost, 


Conversion: 
in reproducible 
j.e., typesetting, entering data into a computer, film negative 
Estimated 1984 industry 


"The Economics of Information," 
Contract 


II-2, II-3, I[-4, II-5, II-6, II-7, I1-8, 
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particularly since the 
The definition 


in this report holds that the information industry includes those 


companies that are involved in the generation, packaging and/or distribution 
of information. 

The breadth of this definition is illustrated in Figure A-3, the 
"information industry map" used by the Information Industry Association, based 
on an approach developed by the Harvard Program on Information Resources 
Policy. Content services include database distribution and videotext; content 
packages include newspapers, maps, and customer newsletters; facilitation 
services include operating system software, turnkey and database services, 
market research, and applications software; integrating and information 
technologies include facsimile equipment and micro and mini computers; 
communications technologies include telephones, and transmission equipment; 
and communication and broadcast channels include packet switching, cable TV, 
radio and TV stations, and private networks. To illustrate the major 
components of the information industry to the extent to which typical 
companies in the industry operate in one or more of the industry components, 


IIA President Paul Zurkowski has developed the grid shown in Figure A-4. 
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Figure A-3: 
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Figure A-4: Exploring the Information Industry Map 
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Source: Paul Zurkowski, "Infoword," Information Times, May 1986, p. 4. 


The list below provides some of the products and services provided by the 


companies shown in Figure A-4 (6): 
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CONTENT SERVICES 


T&T 
UNIX Software 
Database Distribution 
The Tribune Company 
Database supplier to Viewtex 
Public Access Videotex 
R. R. Donnelly 
Electronistore 
Selectronic (list, etc.) 
Rand McNally 
TDM online service 
I. P. Sharp Associates Limited 
Information Service Online 


CONTENT PACKAGES 


AT&T 
Internal Publications 
The Tribune Company 
Chicago Tribune 
NY Daily News 
Other Newspapers 
Rand McNally 


Maps 

Gorman Publishing 
Business Magazines 
Director ies 

I. P. Sharp Associates Limited 
Customer News letters 
Switching Equipment 
Telephones 


COMMUNICATIONS AND BROADCAST 
CHANNELS 


AT&T 
Packet Switching 
Private Networks 
800 Services 
I. P. Sharp Associates Limited 
IPSANET Private Network 
Tribune Company 
WGN Radio & TV Stations 
TV Stations 
Cable TV 
R. R. Donnelly 
Rockford (111) Cablevision 
Donnelly Satellite Network 


FACILITATION SERVICES 


AT&T 
Videotex 
Operating Systems Software 
Data Management Services 
The Tribune Company 
Media Services 
Rand McNally 
Turnkey Software & 
Database Services 
PC Software 
PC Database Distribution 
Software 
Financial Services and 
Database Management 
Services 
Gorman Publishing 
Conferences 
Market Research 
I. P. Sharp Associates Limited 
Time Sharing Services 
Electronic Mail 
Software 
Applications software for 
data management 


INTEGRATING TECHNOLOGIES 
AND INFORMATION 


AT&T 
Facsimilie Equipment 
Micros and Minis 


COMMUNICATIONS TECHNOLOGIES 


AT&T 
Switching Equipment 
Telephones 
Transmission Equipment 


In general, the notion that the information industry's boundaries wil] 
blur is consistent with a variety of forecasts. For example, electronically 
captured data on point-of-sale transactions will continue to be sold by the 
familiar market research companies. Yet before long, grocery store chains 
will provide their own data more readily. Likewise, large health care chains 
will become information providers to pharmaceutical and hospital supply firms 
directly off of their data bases. The actions of AT&T and the Regional Bell 
Operating Companies are a prime example of large companies moving to provide 
products or services in most of the six components in Figure A-3. 

The electronic version of information and its future is of particular 
concern in this report. Defined as information transmitted electronically, 
the market is smaller. LINK Resources notes that sales of commercially 
available information delivered in electronic form accounted for nearly $1.6 
billion in user expenditures in 1984 (7). This $1.6 billion is made up of a 
variety of types of databases: business and consumer credit; financial and 
professional; economic and industry; legal and government; and others. 
Michael Tyler, President of CSP International, focusing on the slightly larger 
arena of electronic publishing, argues that the $2.3 billion in expenditures 
in 1984 will grow to $6 billion in 1990 (8). Both Tyler and LINK Resources 
note that the relative importance of the players in the industry is changing. 

LINK Resources forecasts that the electronic information dollar will 
shift somewhat between 1984 and 1989. System operators will have the dominant 
share - just over 50 percent of revenues. Information providers will rise 
from 22 to 28 percent. Integrators, particularly gateway services, will rise 
from under 2 percent to over 8 percent. This will allow more smaller 
databases to get marketing exposure and have billing and collection services 
provided. The actual communications revenues, with the unit cost of 


communications dropping, will shrink from 22 percent to 11 percent. 
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However, by 1990 a significant percentage of electronic information will 
be delivered physically rather than on-line as floppy disks and, increasingly, 
CD-ROM technologies are used, according to related forecasts from LINK 
Resources (9). In thinking about the relative proportion of physical vs 
electronic delivery of electronic information in the year 2000, a critical 
issue is the evolution of networks. Local on-site storage of massive amounts 
of data will prove useful for certain applications that are not time sensitive 
or frequently updated. The economics of producing and distributing the 
database become the key issues. It is plausible that the communications 
networks will develop for both business and home applications with sufficient 
power and low price that the preponderance of storage and expert systems will 
continue to reside in the network. This would lead to a relatively constant 
proportion, say 30 percent of the dollar volume, of the electronic data stored 
on-site through the 1990's. This assumes that the massive storage 
technologies described in Section 2 become common. While virtually all phone 
users will be part of the ISDN network, the relative importance of the various 
network operators e.g., the RBOC's, private, cable, microwave and satellite 


networks may vary from region to region. 


NOTES 


1. Charles Jonscher, "Information Resources and Economic Productivity," 
Information Economics and Policy. No. 1, (North-Holland, 1983), pp. 20, 
26, 2/. 


2. Marc Porat, The Information Economy: Definitions and Measurement, Office 
of Telecommunications, Special PubTication 77-12, (May 1977). 


3. seReNn E. guaird, Jr., Innovation jin Information (Hambrecht & Quist, 
86), p. 3. 


4. Information Industry Association, The Business of Information 1983, as 
cited in Paine Webber Mitchell Hutchins Inc., The Information Industry: A 


first Quantitative Analysis Prepared With the Cooperation of the 
Information Industry Association, (March 12, 1984), p. 3. 
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Paine Webber Mitchell Hutchins, op. cit. p. 3. 
Paul Zurkowski, "Infoworld," Information Times, (May 1986), pp. 4. 


LINK Resources, Electronic Information Industry Forecast, 1984-1989, 
(Electronic Information Program, 1984). 


Michael Tyler, “The Future of Electronic Publishing," Electronic 
Publishing Plus, forthcoming. 


LINK, op. cit. 


A-18 


mErze Ez EE EE EEE EE EE EE FE EEE EE EE EE 


= i ol ol ss als CellC les 


APPENDIX 3: PERSONS INTERVIEWED 


We wish to thank those individuals listed here who we interviewed during 
the course of this project. The length of time of the interveiws varied among 
those on the list. Many were interviewed in conjunction with the 4 IIA 
meetings in 1986 in Boca Raton, Denver, Palo Alto and Cambridge. Not listed 
by name were the 120 individuals who took part in our workshops or brief ings 
at each of those meetings. In addition to those listed here, there were also 
groups of experts in four different organizations who met to advise us at 
various stages of the project. We particularly want to acknowledge their help 
and the assistance of the person at each organization who arranged for the 
review session - Dataquest - Ralph Finley, The Pacific Telesis Group - Vernon 
Tyreman, LINK Resources - Steven Sieck, and the Congressional Office of 
Technology Assessment - Frederick Weingarten. 


While the individuals listed below, as well as those in the 
organizations mentioned were essential to the development of this report, 


their listing here does not indicate that they (or their organization, listed 
for identification purposes) agree with the report. We bear responsibility 


for what has been produced. 


Ken Allen 


Information Industry Association 


Anthony Bay 
Apple Computer 


Michael Befeler 
Reference Technology, Inc. 


Andrew Bose 
LINK Resources 


Nate Boyer 
COMSAT General Corporation 


Silvano Brandi 
Olivetti Information Systems 
and Networks Group 


Robert T. Bruton 
Moore Data Management Services 


Chris Burns 
Consultant 


Harlan Cleveland 
Hubert H. Humphrey Institute 
University of Minnesota 


Joseph F. Coates 
Joseph F. Coates Associates 


Vary Coates 
Office of Technology Assessment 


James Dator 
University of Hawaii 


Richard S. Dick, Ph.D. 
AITRC 


Hubert Dreyfus 
University of California at Berkeley 


Esther Dyson 
EDventure Holdings 


Rolando C. Esteverena 
Datacopy Corporation 
Arjaan Everts 


Kluwer (USA), Inc. 


Ralph Finley 
Dataquest 


Alan A. Fleck 
American Airlines 


Haines Gaffner 
LINK Resources 
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Linda Garcia 
Office of Technology Assessment 


Dr. Hermann Grabherr 
Siemens Ag. Corporate Planning 


Margaret Grisdela 
Charles E. Simon & Company 


Linda Groff 
California State University, 
Dominguez Hills 


Ronald A. Hargreaves 
IBM/IN 


Willis Harman 
Institute for Noetic Sciences 


Christopher Hoenig 
Consultant 


James H. Holly 
Times Mirror Videotex Services 


John A. Jenkins 


The Bureau of National Affairs, Inc. 


Robert Johansen 
Institute for the Future 


Robert Jungk 
Author, futurist 


Alan Kay 
Apple Computer Corporation 


Graeme Keeping 
Comtex Scientific Corporation 


Robert Kerr 
The Alexandria Institute 


Joseph E. Laird, Jr. 
Hambrecht & Quist 


George Langworthy 
CD Data Report 


Michael Lenaghan 
The Lenaghan Group 


Michael Lenaghan, II 
University of Toronto 


Louise R. Levy 
AT&T Bell Laboratories 


Linda Maldonado 
Metasystems Design Group 


Thomas Mandel 
SRI International 


Michael Marien 
Future Survey 


Peter Marx, Esq. 
Goulston & Storrs 


Ashok Mathur 
TS, Inc. 


Matthew McC lure 
Whole Earth Review 


James P. McGinty 
The Dun & Bradstreet Corporation 


Donald McLagan 
Lotus Development Corporation 


John F. McLaughlin 
Harvard Program on Information 
Resources Policy 


Donald Michael 
Author, futurist 


Nicholas Negroponte 
MIT Media Laboratory 


Philip Nielsen 
A. C. Nielsen Company 


Kendrick Noble 
Paine Webber Incorporated 


Linda 0'Keefe 
Dataquest Incorporated 


James Ogilvy 
SRI International 


Florin S. Patricciu 
VNU Amvest 


David Peyton 
Information Industry Association 
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John Platt 
Futurist, author 


Ronald Plesser 
Blum, Nash & Rdilsback 


Neal B. Polacheck 
Pacific Telesis Group 


Harvey L. Poppel 
Broadview Associates 
Clyde Prestowitz 


Woodrow Wilson Center 


George Relles 
Mead Data Central 


Pamela Riley 
Pacific Telesis Group 


Robert Russel] 
Futurist, author 


Robert Sanekoff 
Dataquest Incorporated 


Nancy Sathers 
N.W. Bell 


Ian P. Sharp 
I. P. Sharp Associates, LTD. 


Paul Shay 
SRI International 


Stephen Sieck 
LINK Resources 


Fran Spigai 
Database Services, Inc. 


Rahul Srivastava 
TRW Systems Corporation 


Daniel M. Sullivan 
Frost & Sullivan, Inc. 


Sheridan Tatsuno 
Dataquest 


Ance Thatcher 
The Thatcher Group 


David Tibbetts 
NYNEX 


Charles H. Tower 
The Dun & Bradstreet Corporation 


Vernon H. L. Tyerman 
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GLOSSARY 


Ada 


"Agent" 


Al 
ANSI 


Artificial 
Intelligence 


Baud 


BIPS 


BPS 


CD 
CDI 


CD-ROM 
CPU 


DARPA 


Descriptive Forecast 


Differentiating 
factors 


Advanced language initiated by the Department of 
Defense to become its common programming language. 


Pre-instructed expert system that searches virtually 
all information sources according to a_ user's 
interests and provides the results in whatever 
formats are most effective. 


Artificial intelligence. 
American National Standards Institute. 


The ability of a machine to perform functions 
normally associated with human intelligence, such as 
comprehending spoken language, making judgments and 
learning. 


A measure of transmission speed equal to _ the 
number of signal changes per second. 


Billions of instruct ions per second; a 
measurement of computer processing power. 


Bits per second; a measurement of data transmission 
speed equivalent to baud when one bit is depicted by 
one signal change. 


Compact disk. 

Compact disk interactive; optical systems being 
developed to handle video, audio and textual data 
with a computer chip built into the player so it can 
operate independently from a microcomputer. 

Compact disk read-only-memory. 

Central Processing Unit; computer part composed of an 
arithmetic logic unit, a control unit and a_ small 
amount of memory; the CPU interprets and executes 
instructions. 


Defense Advanced Research Projects Agency of the 
Department of Defense. 


An estimate of what might happen. 


The key aspects which distinguish among alternative 
scenarios. 
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Digital 


Driving forces 


E-beams 


E-Comms 


EDGAR 


E-mail 


Ergonomics 


ESOP 


Expert systems 


Extrapolative 
projections 


Femtosecond 
Facsimile 


transmission 


Fiber optics 


Future 


Pertaining to the representation, manipulation or 
transmission of information by discrete, or on-off 
signals. 


The principal forces which lead to different 
evolutionary paths in the scenarios. 


Electronic beams; these may be used in the future in 
place of the current photon beams in optical storage 
(e.g., CD-ROM) to provide much greater storage 
capacity. 


Electronic communications systems. 


Electronic Data Gathering, Analysis and Retrieval. 
The proposed project of the Securities and Exchange 
Commission to use a private-sector vendor to automate 
parts of their informations systems. 


Electronic mail; a generic term describing the use of 
digital and other technologies such as facsimile in 
the generation, transmission and distribution of 
messages. 


Equipment design that attempts to optimize human 
effectiveness. 


Employee stock ownership plan. 


Al programs generating advice and making limited 
decisions within specialized subjects by drawing on a 
knowledge base and decision rules developed through 
studies of human experts. 


These identify likely future extensions of current 
trends, which would be surprising if they did not 
occur; a "no-brainer" forecast. 


10 to the -15th power of a second. 


A technique of transmitting and receiving pages 
(text, diagrams, pictures) over telecommunications 
links. 


The science and technology dealing with the 
transmission of light through extremely thin fibers 
of glass, plastic or other transparent material. 


An image of what may be, composed of a set of 


elements whose interactions are shaped largely by a 
set of driving forces. Also called a macroscenario. 
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GaAs 


Gallium arsenide 


Gigabyte 


GIS 


Hypertext 


Information 
millennium 


Information 
revolution 


Information 
society 


Integrated circuit 


ISDN 


Josephson Junction 


LAN 


Mainframe 


MCC 


see Gallium arsenide. 


The basis for integrated circuits having higher 
speed, lower power consumption, radiation resistance 
and lightwave technology compatibility. 


A billion bytes. 


Geographic information systems. 


A device that sorts, compiles, summarizes and 
presents information from multiple sources in the 
styles most effective for the knowledge level and 
interest level of the user. 


The time from the year 2000 to 3000, during which 
information is the key strategic resource. 


The dramatic changes in information technologies, the 
State of knowledge , and the use of information in 
society occuring in the 20th century and the 
beginning of the 21st century. 


A society that reflects the growing importance of 
information in the shift from manufacturing jobs, in 
the growth of information purchases, in the 
importance of information in business and personal 
life, and in the enhanced level of information built 
into products. 


An electronic circuit all of whose components are 
formed on a single piece of semiconductor material. 


Integrated service digital network allowing computer 
and voice data transmission over the telephone 
system. 


Experimental class of integrated circuit designed to 
Operate at extremely high speeds and at extremely low 
temperatures. 


Local area network in which computers are physically 
connected to share resources. 


The largest type of computer, having more than 32 
bits per microprocessor, and usually capable of 
serving multiple users simultaneously. 


Microelectronics and Computer Technology Corporation; 


a consortium of major information technology 
companies organized to pursue joint R&D projects. 
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Magnetic bubble 
storage 


Microcomputer 


Min icomputer 


MIPS 
MIS/EDP 
MITI 


Molecular 
electronics 


Natural Language 
processing systems 


Neural networks 


No-Brainer Projection 


Normative forecast 


OCR 


OMB 
OSI 


Storage consisting of a thin layer of garnet material 
containing magnetic domains. When an external 
magnetic field is applied, the domains look and 
behave like bubbles which are manipulated to 
represent information bits. 


A desktop or portable computer, traditionally having 
an 8 to 16 bit microprocessor and designed for a 
Single user. Microcomputers are rapidly becoming more 
powerful, blurring the distinction between them and 
minicomputers. 


A midsized computer smaller than a mainframe, 
traditionally having a 16 or 32 bit microprocessor. 
Minicomputers are rapidly becoming more powerful, 
blurring the traditional distinctions between them 
and mainframe computers. 


Millions of Instructions Per Second; the unit for 
computer-processing power. 
systems/electronic data 


Management information 


processing. 
Japan's Ministry of International Trade and Industry. 


Technology using man made molecules to replace 
conventional transistors, logic gates, capacitors, 
resistors and the other units that comprise today's 
integrated circuit. 


Systems allowing humans and machines to interact in 
natural languages such as English, Russian or German 
rather than in an computer language. 


Simulation of operations of the nervous system using 


parallel processing circuits; "synthetic 
neurobiology." 

See extrapolative projection. 

A forecast of a desireable future. 

Optical character reader or optical character 
recognition; machine recognition of printed or 


written characters through scanning and sensing by 
photo-electric transducers. 


Office of Management and Budget (U.S. Government). 
Open systems interconnection standards to allow 


almost any system to communicate with any other 
system. 


A-25 


EeE Ee Ee FE EE ET FE FE EE FE EF EF EE EE EE EE 


pee oe pre: er pire: Mpeenor- Rees pene pene nec: eee: Re: ieee pee: apes: pes 


OTA 
PBX 


Packet switching 


Parallel processing 
architecture 


Pixel 


PLATO 


Plausible future 


Preferred future 


RAM 


RBOC 
Read 


ROM 


SR 


Scenarios 


Office of Technology Assessment (U.S. Congress). 


Private branch exchange; a telecommuncations switch- 
ing mechanism, generally based on a stored program 
digital computer located at the site of a particular 
organization. 


The separation of messages into small units called 
packets that are transmitted by the sending station 
and reassembled in correct data order by the 
receiving network station. 


Computer architecture using multiple processors 
capable of performing multiple operations at the same 
time. 


In computer graphics, a pixel is the smallest element 
of a display surface that can be independently 
assigned color or intensity. 


Control Data Corporation computer aided instruction 
system developed at the University of Illinois. 


An image of the future composed of a set of forecasts 
which might reasonably occur. 


An image of the future which is desired and sought 
after. 


Random-access memory a temporary internal storage 
whose contents can be retrieved and altered by the 
user. 


Regional Bell Operating Companies. 


The CPU process of examining data in memory or 
transferring data to memory from an input to an 
output medium. 


Read-on ly-memory; permanent internal memory 
containing data or operating instructions that 
cannot be altered. 


Speech recognition; machine recognition of human 
Speech. 


Comprehensive, internally consistent descriptions of 
the future, in narrative and/or numerical form, based 
on specific assumptions about relevant forces (e.g., 
social, economic, political, ecological and 
technological) and their interactions. Scenarios of 
a specific industry include the key components 
internal to that industry as well as the forces in 
the broader environment. 
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SEC 
Secondary memory 
Semiconductor 


Sensory Systems 


“Smart house" 


Speech recognition 
Strategy 


Synthetic neurobiology 
TDM 


Videotext 


Voice synthesis 


von Neumann 
architecture 


Securities and Exchange Commission. 


Computer memory or storage where information is not 
lost when power is turned off, ( e.g., magnetic tape, 
floppy disks, optical disks). 


A solid crystalline substance whose electrical 
conductivity falls between that of a metal and an 
insu lator. 


Image, vision or tactile systems that amplify the 
capabilities of robots or other automated equipment. 


A house with substantial computing power and 
intellibgence built into its equipment and operation. 
Also, the efforts of the Natonal Association of Home 
Builders to set standards for the wiring that will 
allow all types of electrical, communication and 
other equipment to be integrated. 


AI technology to allow computers to recognize and 
understand human speech. 


An orchestrated set of decisions over time designed 
to achieve specified goals and objectives. 


See Neural networks. 


Time-division multiplexing; a channel = sharing 
technique in which each station has access to 
transmit at certain times, under certain rules 
enforced by a network controller or the interface 
protocols. 


Electronic information and communications systems 
with two way capabilities allowing the user to 
interact with the system. Systems have databases 
of textual and graphic "pages" of information that 
can be accessed over telephone lines or 
cable television, and some services can be accessed 
by personal computer. Some systens may offer 
transactional services, alarm and meter readings, 
games; and other features. 


AI application that allows computers to generate 
human speech. 


"Serial" computer architecture in which instructions 
and data are stored in memory and and everything is 


processed sequentially, through a single 
adder/subtractor . 
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Wafer 


Wafer-scale 
integration 


WORM 


X-ray lithography 


A thin, round slice of semiconductor material, 
usually silicon, on which hundreds of chips are made 
at once. 


Increasing the number of components per chip using 
pure semiconductor materials and defect-free 
circuits. 


Write-once-read mostly; storage devices allowing 
users to write but not erase. 


Method of etching chips with small line widths by X- 
ray. 
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